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(57) Abstract: Compounds of the general 
formula (I) or salts thereof (wherein R 1 
is hydrogen, hydroxyl, or halogeno; R 2 
is NHS0 2 CH 3 , S0 2 NHCH 3 , or the like; R 5 
and R 6 are each independently hydrogen, 
Ci* alkyl, optionally substituted phenyl, 
or benzyl; X is NH, sulfur, oxygen, or 
methylene; Y is oxygen, NR 7 , sulfur, 
methylene, or a bond; and * represents an 
asymmetric carbon atom. The compounds 
are useful as preventive and therapeutic 
drugs for diabetes, obesity, hyperlipidemia, digestive diseases, depression, and urinary disturbances. 
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gfcOii*D, 0 2©JWift«t, W»©5l!!l^^L, jfoJBE«r<ST$1i\ J3 3lt J3I 

f^tb^i^, mmm. mm. mtfomo^vs, mmmtvxmmxh^^t^^tix 

5 (Nature, Vol.309, ppl63-165, 1984, Int. J. Obes. Relat. Metab. Disord., 
Vol.20, ppl91-199, 1996, Drug Development Research, Vol.32, pp69-76, 1994, 
J. Clin. Invest., Vol.101, pp2387-2393, 1998) „ £fc, ftiSf-ftoT, 

asvvcfl 3 7Kutyyi/W-rau a 3 r^mmxmmmmm-t z r. t & 

Tjk^intc (J. Urinol. , Vol.161, pp680-685, 1999, J. Pharmacol. Exp. Ther. , V 
ol.288, p P 1367-1373, 1999) 0 

«!SJP^JliLJE<ST*if«>BJ^fflS:5ltjBw-t-^e>-t?fc5. 

3(CM^-T5>fb^i: UT, E P 0 2 3 3 8 5 *>XtR ( K7 v *7 
if — — " (Drugs of the future) , 199 1^, 16#, 7 9 71) KllB 
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0 8 11) fcffi*£frfcTIE©flEfi5*; 




Zm-tZik^®} (CL 3 1 6, 243), £fcfi:W0 9 4 2 9 2 9 0 fclBl&SixfcT 




^-f-^it^s tfeEP 0 6 5 9 7 3 7fctt«*©fc#*N&*lB*i$ft-C^5#, 



2 



WO 01/83451 PCT/JP01/03575 




e p i 7 i 7 o 2 ^mm<D-rm(om^ 
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3 



WO 01/83451 



PCT/JP01/03575 



s 




#S89J#kH:* fazmtltc 0 3fiHt*r*i"S'(b'6-'»«:*WU WO 9725311 





4 



WO 01/83451 



PCT/JP01/03575 



ttS0 2 NR 4 R 4 ' *7rrto fcfc*U R 3 tt^^ 1 2>><b 6 <DT?V*)V^ *<^i?)V 
7x^$JfcliNR 4 R 4 ' R 4 *5,fcO*R 4 ' l^-T'fcottl^o 

R 5 ^R 6 «|tl--r-fcort i ^o-cvN-c'b«t< , tK^JI^K 

YliiMf, NR\ y^l^X^fcte^Sr^-To R 7 tezk^fj!I^\ 

mMW 1 a* "b 6 ^T/^/i'S^fcte:^?^ 1 6 (DTi^/v^M^t^o * tt^RSF 

5vK 31 ^/u, n-/Pt>, i -/ntVK n-^^vK i — s -:7*3vK 

t-^^vK n-^v^vK i *WvK ^'O'fvK n-^*->A4SE£:att*"f 

T-fe7vK /af^/K t/^/^/k -O-^/^/K y W /Hfr 

ttt'fe5W|fiU< < £©5 7& (2{fc) T*fe5#^^{c$f* 

R 2 liNHS0 2 R 3 ifcliS0 2 NR 4 R 4 ' R 3 l4Ml^?)6(DT;^ 
/U3£» ^^v^SL 7x-;H3-fcttNR 4 R 4 ' R 4 *5<fct>*R 4 ' «IrI— T» 

^m&TF-f-o Z<Do^>, -R 2 <DmzfrHV\<^Mt UTI4NHS0 2 CH„ S0 2 NH 

CH 3 $)5V^NHS0 2 N (CH 3 ) 2 &mtfbtb&. 

R 1 t R 2 <D&B.2?-'a-1o-&1iZ.$5^^X^ R'©fMI^^7fi (2 00 T% ^OtK^M 
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#*LV\, R^fiW/^t (2 It) T% ^OTKMST-feO, R 2 ^SO 

2 nr 4 r 4 ' -o*>s*a"t>$f*uv>. 

r 5 1 r 6 ram— a> u < ttsv > Km/* o r v >t t> «t v ^mm=?-,m.nwL i a» e> 6 © 

££*U r©HR 5 ^^f;K\ R 6 ^g&K£WLTt><£V>:7:c-/wgT'£>5:|§ 

qmrtv*;^ &mTju=x3rism, i&mr^m. nrr' , ~b*m$>itte*/T 

©^ymm^ NR 7 *fcfi^^it^Jm^T'fe5#'a'^»*uv^ 0 $ b^. Y&m 

±1E<E>— ft&t (I) »i*3V>T*tt^58Fj^*T?*>U, RgHg^fc^SBBgVNTix^© 

- [3- [2- [2- (2, 3-^f^-lH-^yK-^-6 — IVM"*^) ^ 

^~As*7 ^ / ] -1-b Kn*'Vif^] 7i=;V] * * ^/u* $ K, N-^ 

fr- [5- [2 - [2- (2, 3 — v 5 ^ 1 H — 4 y K— /V— 6 — iVM"*^) 

xf;i/7^;] - 1 - 1 K^->if;v] -2-t Kb*->] ^yify^/^yr^ 

h\ N- [5- [2- [2- (2, 3-^f^-lH--fJ/K-;V-6 — r^** 
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is) 3L^-/UT^y] -l-tKa^i/if;i/] -2-^o0 7i-;v] /?>X/U7fr 
K> N- [5- [2- [2- (2, 3 -V* f-fr- 1 H - 4 > K— A— 6 — f 
/^^ri/) xf-/U7 5: 7 ] -1-t Ko^v/xf/U] -2-7;utn7xx/U] y^ 
J^A'SfcVTS h\ N- [3 - [2 - [2 - (3-^f^-2-7x^-lH-^ 
> K— A— 6 -4>v**r*/) xf;l/7-; /] -1-t h'n^fv'if^] 7*= A*] y 
^^A'fcWS h\ N-y^A— [5- [2- [2- (3 -y^A— 2 -^zn—A- 

— <AsHr*t*s) xW5 7] -1-t Ko^^f^] - 
2-t Kp^>] ^^y^^rs K, N— [5- [2- [2- (S-y^A-- 
2 -7= =•/{,- 1 H-^T >- K-A-- 6 -'f A-**^) xf/U7^] -1-t K*^r 
v^^/u] -2-^no7x=;l/] y * ^JZ./l'* >"T 5; K, N- [5- [2- [2- 
(3 -y ^A— 2-7i^- 1 H — r V K— A— 6 — f A'^v') xf^T ^ / ] 
-1-t Ka^ri/xf;!/] — 2-7/1/tn 7x=;u] y ^ >-T 5 K, N — [ 3 

- [2- [2- (2 -> ^A— 3 -7i-A- 1 H->T V K— A— 6 — fju**is) 

^/VT 5 y ] -l-t Ka^i/ifyu] :7*=/u] y?y^v*y7? h\ N-y 

^A— [5- [2- [2- (2-^^-3-7xx;W-lH—fyK-^-6-y 
jVJr*i-*s) x^V7^ 7] -1-t Kn^->if;V] - 2-t K^^vO ^^if^* 
;I^*y7 5 K, N- [5- [2- [2- ( 2 — y : f-)V— 3 — 7xx;l-- 1 H—4 1/ K 
— /W- 6 -^;ut^-y) xf^7^7] - 1 - t K^drixac^vKl - 2-^na7x 
y * l^A-Jfc 5 K, N- [3- [2- [2- (2, 3-^^fMy 4 /7 
7^-6 — f/^^rv-) xf;V7$7] -1-t Kn^^f;!/] 71=^] y ^ 
^/l/*y7^ h\ N-y^A— [5- [2- [2 - (2, 3-J?>f^y/7?y 

>if y^A^^T^ K, N- [5- [2- [2- (2, 3- f ^fMy/7?y- 
6 — fA^^riX) x^;l/7 5 /] - 1 - t Ka ^f-yxf /U] 7xx;l,] 
y^y^yT^ K, N- [3- [2- [2- (2, 3-7^f/^y/ft7i 
6 — 4 xf;UT> 7] -1-t Ko^yxf/H 7x-;H y * V* 

/U*^T^ h\ N-y^/W- [5- [2 - [2- (2, 3 -^y f;l"<yyf^7x 
^- 6 -^A-^vO x^/U7^ y ] -l-tKP^yxf;l/] -2-k Kn^y] 

**lsl£ y7/^V7 S: h\ N- [5- [2- [2- (2, 3 - v*y °f-fls'<'yS1"*7 
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m&A) WO 9 7 2 5 3 1 l*5it>*WOO 0 5 8 2 8 7 (CfB«c^^i£{c2p CTl 

-T^^*>> I-Igitt, (II) 



it7 5yi©ri»^t 0 ] T*^$ns<bi^i— ^ (in) 



R 1 ' «7KmM^, OR^fcte^ny^D^&^U R 9 ti7K^S^mSS^ 
L 2 te, MS^S*t5 0 R 2 ' «NW 2 S0 2 R 3 ^fcfiS0 2 NR 4 R 4 ' £ 
*U W 2 «7K^m^*fc{iT^ /S^>^S?r^U, R 3 , R 4 *5it>*R 4 ' li> 

CO-CH 2 -NW-) SH-XSiUT, *#<bfrfcT5: J tr Y ^ZMiiVT 

*; T;V ^~-)V (-CHOH-CH 2 -NW-) bTZo ^||iCf& C<^if 

/uS^if^tf *bix5 0 R 1 ' ^OR 9 T-fcS4§^OTkmS<otf^gR 9 {£ov^'biI 
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a, mm^^-r^^^^Wiif^m^ bnz. m— T.m^&^xmtitiz>-f®&, 
(id x'Tjkztizik&ww&mmn. am -zfr&ti&it&toKMvxm* 
j^5^^xh^>o Rmizx v^j&i-zmztpfti-tztcMzM&zmtovxiiXK. 

#£l< «o°c~3 o o c<^rfl^s^T\ 10^2 A^m<Dfi\xn^M 0 is—in 
izm^zzttfxzzAK Mm^fccm. mmvtcm^m7tRit^m^xhx^\ 

;^MT; h\ > J ^^/^/i-*^v' K^if^^fPj^ jftL<«i^y-;K 5? 

- 3 o^^^ai^u^^w^oF^oja^ Oft. u< tto°c~3 o°co^co?a^-c% 

mjxtf&mtem&te. mm vx\^mm<Dm^m^m £tiz>Ri&&mm^ h 

«^ (i) x*tstizik&m**x7jkLtz?F&mm*^irztcfr. ±&<Djffex\-±7 
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£ t>d, ±ia^-xs^^vN-c, wo 0058287 ^tzmnirmzmcx . ^ 

ORSsB) WO 9 7 2 5 3 1 l&iO'WOO 1 0 4 0 9 2 ^f2^^j£^2p CT. 
»-iSi tt, —#5*; (ID T^^tl^ fc^ife £ (IV) 



[St, L 2 teM§g£^U R 8 tt7k^*o^«S^^-t- 0 R 1 ' , R 2 ' **J;tf* 

(-CHOR 8 -CH 2 -NHW-) £1~5 0 ft^t'IrigiUt, 7K^SO{^fI* 
R 8 co^li> ^^(cjSC7R^S^0ISR 9 ^mi, Wfeit^W 2 ^*^^^ 

< r$ ;m<D&m&xhzm&tezti<Dmi%m£ffi<\ — ^s (d T^^t^^a^ 

-r«MJ^^v-y/wS^ff hfrZ* — (ID T^^ti^-fb-a-^o^ffiStt, 

— (IV) T^$n^^%('*fb-C^^'-l. 5fiS^;H?;fe>5„ ^f&KJ:^ 



OR' 
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(IV) 



10 



WO 01/83451 



PCT/JPOl/03575 



0°C~9 O e C<Dm<DU&, $f*U< 14 6 0 "C^^T, 1 0#~2 4^(0^1? 

&£L-a4, m^AX'^tctmm, ^fB^mt<Dmmtvx<D^m^ith 

$ fcfc, ix.ii'W0 9 7 2 5 3 1 l*54.i>*WO0 1 0 4 0 9 2 f£fE<fe$;h/"CV , »<5;tr 

xt>. -asss (i) (DK¥ftvsiWk&®)zm&-rz>- t&xzz, 

— (III) T*^$tv^>fb^}i^T'fci9, f!l^ii"W0 9 7 2 5 3 1 1&5^ 
(J. Med. Chem. , Vol.10, p462 (1966)) f'l2«t^^(-i 9 5„ * 

fc, — i&it (IV) -C*^$ix5^4fett^t?*>i3, Wili'W0 9 7 2 5 3 1 1 fclBlfe 
co^^J: 9 ITS. 

— — #5$; (in -c^snsMtt, (i) x^ztizit&m&f&nm 
mmxhh a (in x^zfrzfc&wvmmfe&MTKMTjk-tZo 

(Mfea) Y^iil^f$)5-M (V) t^$ti5^[iaT©*&ia 
i^T^5 e -Tft*^ -j&it (V) 



i~o 3 x-TTtZti&it&tob. — «s; (vi) 




(V) 



li 
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w 1 

HNx^.i (VI) 

mm 

a^ov^t*— (i) <DmfeAx*m-<rcmvx'&z> 0 m—^Mxm^bfrz>— 
m& (vi) XTjkztizik&wvmmmte, 00 T-^tLStt^fc^L-c^ 

^~5{g^T*£>£ 0 ^ffl^tuS^SO^Jt Ltli, y^A, s y t 

a, tkm^* y Tkmit-r h y *mik-r h y h y 

ST\ 1 0#~2 4^0f B K'fffoil5o ^Ii(:*5lt5 7^ /S©«W© 

t -yh^^^^^/um^m^htix^^m^t. h!)7/^p 

Mt5ri^tt5 0 i~^fet>, (V) 
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z 0 ] t*7F2tiz<£&tob, -#55 (vi) 

WM*7k*J0St-?-&^U L l tt*#llR-T'*fc»4||*JDR ; jF**!*-*-S. ] T'^£ 
HS 0 — «5£ (VI) Tf**n«ft#lfcO«I«4, -#5£ (V) t^^ns^ijd 

fh7k K n 7 7 v i: ^ ^ / -/v©Ml^v^ti5, RJfcm£:fc±tfRJsSl5ra 

tt»fc»3e*n*v^#, Rmtis - 3 o°cfrbm$ivtc.mm<Dm&<Dffl<Dm.m, 

L< fit 0 °C~ 3 0 1 0 #~ 2 4 f%ffl<D?$X'ftt>tlZ> „ 
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W-r-So 3 ~?7F£tiZ4k<et®k. (VII) 

w 1 

ov^T«— ^ (I) <DMfeAT~m<<1tm*)X-$>?>o Ifl-xflT'fflv^tvS— d£5S; (V 
II) T'^$tt5^-a-^^fflS», — jR^; (V) T^^tbSjk^fvlMb-C^^^- 
1. 5»e/VT?*>5. &m&tiZ>m7i,M(DMb U-Ctl, zk*teh y 7ir h*^*** 

>k /k >r tf/uT^a— /Kff©ffijRT^=— graft* m-fky^i/^, 
^pn^/^A, i, 2 - -^^ o o x ;? y^^ii f F 7 t K o 7 7 

£ L< teO°C~3 0°COP^^^T\ 1 0#~2 ^W^IBJ'WfeaT/S. ^-ist 
RjfcZkflr&m^tbfrZfc. ^^^/U**^*^-^, g&gfcWt-s^^/M- 

Y*MfU^tfea^t'fc5-^ (ID X'm^^i\L^<DWtVt, Xffi (T 
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roxler^, Helv. Chim. Acta., Vol. 51, P 1616, 1968) JCfE*ft$*l/rv>5&*P0>2r& 
(V) 



-T#:b*>, X = NH, Y = 0, R 5 = H, R 6 = HT'fc (Sheppard 
J. Med. Chem. , Vol. 37, P 2011, 1994) f;ifE*c<£>75?£{- «fc «9 -£j#T-£ 5 0 £iT, 
RtHl^. X=NH, Y = 0, R 5 =CH 3 , R 6 =HT-&5>ffc^te:£i& (Itob, J. 
Am. Chem. Soc. , Vol.117, pl485, 1995) fclE^fcOSfrfe, X = NH, Y = 0, R 5 = 
CH 3 , R 6 = CH 3 T-fc5te^te:fci£* (Ockendenib, J. Chem. Soc, p3175, 1957) 
{zmmnjffe. X = NH, Y = 0, R 5 = H, R 6 = CH 3 *3j;r>*X = 0, R 5 = H, 
R 6 = CH 3 T'& £ fc'&tbfoXWL (Baxter^, Aust. J. Chem., Vol.27, p2605, 1974) 
fCfB«i©^«fe, X = NH, Y = 0, R 5 = H, R« = 7i=/Pf*5ft^«lt4K^yi 
«fWF DE2612057(C|E«cO^fe, X = NH, Y = 0, R 5 = y R 6 = Ht'fe5 

^k^ttXlBt (Mortonb, J. Biol. Chem., Vol.179, p259, 1949) \Z.UWL<D^^ 
X=NH, Y = 0, R 5 = 7x=;W, R 6 = y ^—/isX'hZik&mZXffi; (Teuberk, 
Chem. Ber. , Vol.91, p2089, 1958) IZtiflMDjyfe* X = 0, Y = 0, R 5 = H, R 6 
= HXhZ4k&m-ZXWi (Foster^, J. Chem. Soc, p2254, 1948) \Z.ti&<Ojj&. 
X = 0, Y = 0, R 5 = CH 3 , R^HXhSik-SyqltXHfc (Hennings^, Tetrahed 
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ron Lett. , Vol.38, p6379, 1997) ^|B«0#j£, X = 0, Y = 0, R 5 =CH 3 , R 
6 = CH 3 -C&-5'fk-a-%(i^:j^ (Bisagnib, Bull. Soc. Chim. Fr. , p925, 1962) iZ 

ta«^j£, x = o, y = o, r 5 =h, R 6 =-r y/n t'/ux'&zik&m-iXiak (k 

awase^j. Bull. Chem. Soc. Japan, Vol. 35, pl624, 1962) iZ.fSM<D^m. X = 0, 

Y = 0, R 5 = H, R 6 = 7 ^—/\sX'foZ>ik&y>HZ3:1iik (Deschamps *b , Tetrahedron 
Lett., P 1109, 1979) fcSB<ft©2r8U X = 0, Y = 0, R 5 = R 6 = H S 
X = 0, Y = 0, R 5 = 7xr./l/, R 6 = CH 3 . X= S, Y = O t R 5 = CH 3 , R 6 
= H*5«fct>'X= S, Y = 0, R 5 = CH 3 , R 6 = CH 3 T'$)5{Mtt5:t (Royerib, 
Bull. Soc. Chim. Fr, , P 942, 1961) KiE^O^r&U X = 0, Y = 0, R 5 = 7:*- 
;V, R 6 = y ^—/I'X'h&ik&WZXWl (HishmatP>, Indian J. Chem., Vol.13, p4 
79, 1975) fc«E«0>#«fc, X=S, Y = 0, R S = H, R 6 =Hffc5^l«i (P 
eroldfj. Chem. Ber. , Vol.92, p293, 1959) {-IE«cO^^ X = S, Y = 0, R 5 = 

H, R 6 = 7 x.=-/l-X%>Z>ik&y!)fe3:Wl (Fries£>, Justus Liebigs Ann. Chem., Vo 

I. 527, p83, 1937) HLfE^O^Sfc, X=S, Y = 0, R 5 = 7x=;>, R 6 = 7x = 
/I'T-fc 5 4fc-g-4^ (Marcuzzik, Synthesis, p451, 1976) „ X = CH 2 , Y = 0, 
R 5 = C 2 H 5 , R 6 = 7ai^7UT'fo5'fb'a%f4^ (Ansteadb, J. Org. Chem., Vo 
1.54, pl485, 1989) (CfE^cO^^ X = CH 2 , Y = O t R s = R 6 = ;7 
z^/VT'fcSfb-g^ttlfcifc (Ansteadib, J. Med. Chem., Vol.31, pl316, 1988) \Z. 
tm^m. X = NH, Y = NH, R 5 = H, R 6 = HT'fc5MI«l (Yeeib, J. 

Med. Chem., Vol.33, p2437, 1990) (*IE«c^?*, X = NH, Y = NH, R 5 =C 
H 3 , R 6 = CH 3 T'fc5{Ml«i (Brownfe. J. Am. Chem. Soc, Vol.74, p393 
4, 1952) KUm.(0^m, X = NH, Y = NH, R 5 = 7^^/U, R 6 = CH 3 ffe5<t 
^mt.Xm (Borshe^, Chem. Ber., Vol.42, p611, 1909) KfE^cCD;£&, X=NH, 

Y = NH, R 5 = 7^-/V, R 6 = 7 ^-JVX-hZfc&mteJM (Kinsley^. J. Ch 
em. Soc, pi, 1958) ^fE*Sc<02f&> X = 0, Y = NH, R 5 = H, R 6 = HT?&S*t 
&<&)teXffil (Gansserb, Helv. Chim. Acta., Vol. 37, p437, 1954) KfEtt^jg:, 
X = 0, Y = NH, R 5 = CH 3 , R 6 =CH 3 T'fc5{b^lttt (Kawasee>, Bull. 

Chem. Soc. Japan, Vol.44, p749, 1071) l^MO^m, X = 0, Y =NH, R 5 = 

H, R 6 =7i= ;VX-foZ>ik&%>)\-tX1fc (Angelonik. Ann. Chim., Vol.55, pl028, 
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1965) KfBtfeO^fe, X=S, Y = NH, R 5 = H, R 6 = Hffc5Mittt (H 
anschib, J. Org. Chem., Vol.21, p265, 1956) {ClEifeO^fe, X = CH 2 , Y = N 
H, R 5 = H, R 6 = HX'foZ4b&m*3:ffi (Miller<b, J. Org. Chem., Vol.45, p5 
312, 1980) diB*c<W&:, X = CH 2 , Y = NH, R 5 = CH 3 , R 6 =CH 3 -Cfc5 
ik&WjteXWi (Miller Chem. Ber. , Vol.23, P 1885, 1890) (CfB^^fefe, X = 
CH 2 , Y = NH, R 5 = CH 3 , R 6 = (4-OCH 3 ) 7 ^^J^Xh^it^nXM. 

(Allen^, J. Chem. Soc. , pl045, 1960) {^IB^O^, X = NH, Y = 0, R 5 = 
CH 3 , R 6 = (4-OCH 3 ) 7^-/ls}d£XSX = NH, Y = 0, R 5 =CH 3 , R 6 
= O-OCH3) 7 ^—/UX'foZlt&mtXffli (Angerer«b, J. Med. Chem., pl43 

9, 1984) izmw.(D^m^x 

urn, h?7 7*-&£x*nfa£kte}?<Di%m-&^x&Mffim-Fzz t 

— «S; (0 ©fc^j^fc*©:!!^ — JRSC (i) ©-fts***p«^y- 

^W»c*5tt5^»*JJ:tJ f 'toli*Wfcl l l : *$tb6«[tt, St£i«© ^jn-f mm 

mmm. mm, mnmm. mirnxmrn (#* u< ttmtes§^©£#3ra* . 

17 
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jRfctt/SAlBfcfcO, 0. 0 1 — 2 0 0 Omg Sri lsI*fctt*ls»^rt"Ct9:4-$ix 

#BJi!ffl«te> *JHOM3fe«IOS«iT*fc5 0*H4#f ! FffiM2 000¥130414-§- 
CD W *ffl #*5 ± t>7 * ft tt HI S 12% $ 5 f*J5# 5 o 

#3! cofSffl £ R^-T 5 1> -e tt ft V \ 

(1) iSJi&BSmff^SCg*-^ h/V (FAB -MS) 

H #H 0 *«^t*^#tt»JMS-AX500S«*^^«* fettle ti«JMS-SX102S!K 

Lfc 0 

(2) h ^7 7fMt^^^ h/W (LC-MS) 

fiM^ltLt, ^fflMicromasstt^Platform-LCMKft^*r^B {A * 
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y^u^ hp^/u- (esi) m&&m) &m^tc 0 mwtwvmm-zy? 

tysil RP-18 GP 50-4.6 (M,ft ##25468-96) SrJflV^. m^0kW^TKtS.ir <> 

mm-, 2 m i /% 

mm ,Am=^ o. i%(v/ v )tm^r 

B^=7tK=hy/K 0. l%(v/v)i»$*r 

(3) 7** h CH-NMR) bsl" 

^^vV^VSrfflV^c. ^r^;k>7Hiiffi (ppm) -C^bfc 0 ftfc, #8k?* 
-^fi^T^!l<7)J: 5^H&^|EUfc 0 s : — SiH, d : t : Hit, qua 

r t e t : B9£jgA % quintet : 2UII&> m : d d : HH, d 

t : — fiHfi^ b r s : j£ij>I— W$k 0 

(4) fI^n-7h/77^- (TLC) 

K-T y SMerckflORT (i^y*^6 0 F 2 5 « , I£§fl ,05715) 

fcffi^fc, Iii<DTLC/^-h^2 5 4nm©Mi»S:JiS»t5:tia5 

(5) M«i^B^h^77^- 

5S!*B*7AtiiSfll§Stt % 0*HYMCttj|!i*7^ (YMC CombiPrep ODS-A CCAASO 
5-0520WT) £fflV\ TK-T-feh^hy/W (0. l%(v/v)RSft£*r) ^?S?s:>h# 

Sfeiig ; 2 O m 1 

; A*£=7k. 0. 1 %(v/v) h ]) •7As**im& : ti 

Bm=T-th~bv/K o. i%( v /v) h v yju^r^mm^ 

Oftfrb lMT'B|g^5%(v/v)(:^ 
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1 1#^£> 1 6#4-eB?&£5 0~1 0 0%W.U?7i?*^h 

DM SO ; i? ^ "f-J^T*. )V-fo*ci/ K 
THF ;rf7t h'o77^ 
DMF ; K 

N- (3 -^c^-Tir^-/l^7rt^yU) ^ ^ 5: K (Larsen^ J. Med. 

Chem. , Vol.9, pp88-97, 1966) 

(H*H&M4#flF4**L #^9-2 49 6 2 3) 

N- (5-^b*7W-2-^pb7i^) ^^y^*y7^ K (B#S 
4fcHM*fK *5fM¥ 9-249623) 

N— (3-7'D^7tf;u-4-7;i'tii7i-^) >^y^;i^*y7? K (WO 
9 1/1 2 2 3 6) 

C&tttt 1 ) 

2- (2, 3-^^f;V-lH-^yK- JU- 6 -<< ^=?-/Vjj;vs< 5; 

2, 3-v^^VW- 6-;* h^-lH-^vK-^ (Ockenden&O^SctCj: 
/&, J. Chem. Soc. , pp3175-3180, 1957) (2. 0 g) * \£ V *J Sl&ffljL (7. 9 1 
g , HlKfl^ttSlD t^U 2 0 0°CT' 1 5 »W8I# Vtc a (10 0ml) 

zua*.* mk^f-fr (loomi) -c-ttffiu ^mmzm*.mmi-h}) <?j» d o g ) 

6-t Kp^v/-1H — f^K— (1. 8 6g) We, 

JhfEfcl^ (2 0 Omg) , #W^9-2 4 9 6 2 3 tC|B*©*ffifc«oT^b 

fc2-7*D^xf;P*/W^ ^Bft^l'SVloi;*-^ (4 8 Omg) *5j:t>*^^77 U * 

A (3 4 3mg) £DMF (2ml) 8 0 o CT-3B#TO^Lfc o fcJ&tfeZ: 
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ft£P^> 7k (5 0ml) iZhi-f. mkx-?-^ (50ml) T'2[UteffiUfc 0 

Mykmrn-thvyj* (5 g ) -c&jfcu M/Er^^@*Lfc 0 mmz^v*^** 

y^fv^hyy?^— o^/l^A : *9 J — A-= 9 9:1) iCtt^L, gSfe 

^ H ^W^fH^^ ( 2 1 4 m g ) £#fc 6 

1 H — NMR (DMSO-d 6 ) ; 5 (ppm) 10. 42 (1H, s), 7. 49 
(1H, t, J=5. 3) , 7. 36-7. 28 (5H, m) , 7. 20 (1H, d , 
J=8. 4), 6. 74 (1H, d, J = 1. 8), 6. 58 (1H, dd, J=2. 
1, 8. 7) , 5. 04 (2H, s) , 3. 95 (2H, t, J=5. 7) , 3. 3 
8 (2H, quartet, J=5. 7), 2. 25 (3H, s) , 2. 10 (3H, 
d, J =0. 6) 

T L C (^oc */VA : * ? / — ;u= 99 : 1) Rf =0. 34 
LC-MS :^W14. 6#\ m/z = 3 3 7 (M-H)" 



mmm 2 ] 

2- (2, 3-^f/V-lH — r ^ K— /v- 6 -^/^^v/) if^r^ y<o^ 
^Jfe0iJ 1 Lfc-ffc-g^ (2 0 2mg) (5ml) fcHSB&»U 1 0% 

/<7v?!>Am (5 0mg) Sr^Dx:, *^EEtf>7.kf!f # *#&T, Mi&X— mm* L- 

/I'TiifefrU MET^iltt, ^^ B ^^I5^% (9 5mg) £'#fc 0 

1 H — NMR (DMSO-d 6 ) ; 8 (ppm) 10. 55 ( 1 H, s) , 8. 26 
(3H, bs) , 7. 24 (1H, d, J=8. 4) , 6. 81 ( 1 H, d, J = 2. 

4), 6. 65 (1H, dd, J=2. 1, 8. 7), 4. 15 (2H, t, J=5. 

1), 3. 19 (2H, quartet, J = 5. 1), 2. 26 (3H, s), 2. 

11 (3H, s) 
LC-MS : mmmmi . 8&\ m/z = 2 0 5 (MH) + 

C#3f#J 1 ] 

N- (3 -T±f-jV- 4 -9 n a ^a^A-) * i/*;M^T $: KO-g>6fc 

1- (5-7^-2-^no7i^/V) x^;y (RadziejewskiP>cO^-?5fe^J: 9 
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Heterocycles, Vol.26, ppl227-1238, 1987) (4 1 1 m g ) (5 

m i ) m*ga»u try (235^1) &i.x&Ltt.* a? (2 2 5 /* 1 ) 

iSlwT5 0£IWi*#Lfc. R&ftfc* (5 0ml) SrflD*., M^fvU (5 
0 0ml) titlllfc, #»»&lfcj£«B&*i£8c (50ml) , ISfP^tfi* (50 

mi) -c^ltm^ MTK^m^- r* y •> a (5g) x-nm^iz. mzTmrnzmis^ 

te&&&ft<om&A£&Vil ( 5 9 5 m g ) *mit a 

1 H — NMR ( CDC 1 3 ) ; 6 (ppm) 7. 43~7. 33 (3H, m) , 7. 
10 ( 1 H, bs), 3. 05 (3H, s), 2. 67 (3H, s) 
TLC (n-^rlf^ : g^^/u= l : 1) Rf = 0. 3 1 
LC-MS : *&tfJB*M3. 1 #\ m/z = 24 6 (M-H) " 

2 ] 

N- (3-7"om^-4-^n7x^) ^yM*y7 5KO^ 
&2$miX-Wl'&VtZik&M (3 0 0mg) tit**-?* (5ml) fC^U 

(7 7 a/ 1) ^^Tbfc ^fflfi-Cll^PiHa^Ufc^ »EETJ£8I&§*U 

«aESr7K-^^y-^«a? (1:1) KTSfefrLfc, «BET*fc«U*lfe^fttt©«IB. 

flS^ ( 3 1 2 m g ) 

VH — NMR ( CDC 1 3 ) ; 8 (ppm) 7. 46~7. 36 (3H, m) , 6. 

90 (1H, bs) , 4. 52 (2H, s) , 3. 07 (3H, s) 
TLC (n-^U- ^ : gfcgfc:n?vU= 4 : 1) R f = 0. 3 1 
LC-MS: 5 4h m/z=3 2 4 (M-H) " 

3 ] 

N— (3 -T±^-/U- 5-7?7 y ^=-;V) ^^y7/l/*y7>; K©M 

3 -T 5 /- 5 h vO'/y*/ > (BerendfeO^ftfCj: 9 J. Prakt. 

Chem. , Vol.69, p471, 1904) (4 g) ^k°!ii?y (4 0ml) C^U5 0lCI^ 

ofc 0 mt*9^*fri£-jv (1. 9ml) *. 2 B#lffl»# U £ £ f-ifcfl^ * ^ 

(1. 7ml) Sr*nx.5 0°CT'2^^Ufc o RjE&SKSr^ia*^^ U 

7K (2 0 0ml) i:av^', Wfflt/tttJR«r«r«tU «ETft»UN- (3-T-fe^ 

22 
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;U-5-=hn7x^) ^^^*y7$K©fi»««l (5. 4g) £#fc 0 d 
<D±%l*x-9 J-)V (40ml) fci$#U ffiiS* (20g) *Mtt 0 
Wt (2ml) Sr*Px.fe©^>, 4B$PW^ti5fcLfc 0 Rj£tf0c&*ifi U llCSflif 
/V (10 0ml) £#P;t, * (100ml) T- 3 bfc 0 ffM 

7*- : 2 5 : 5) fcTflHKU mmt&W (3. 9 g) 

1 H — NMR (DMSO-d 6 ) ,8 (ppm) 8. 27 (1H, brs), 6. 9 
6 (1H, m) , 6. 93 (1H, m) , 6. 71 (1H, m) 
T L C p o -fcjVJ* : * ? / — /v= 10:1) Rf=0. 55 
FAB-MS, m/z = 2 2 9 (M+H) + 

C# W 4 ) 

N- (3 -T±=f-jV- 5 o p 7zn-/i^) ^i?y^;u*y7> KO^ 

»%K (3. 5ml) (iMth^A (0. 3 4g) £ 3 m^nXlBk.fl a 
W^7Lfc^7 0°CX'l 0#PTO#LM58S£+ h V V A^^(c^«?Ufc. 
IfiCMlfct, #%#J3T-I&#Lfcfc£-4fc (1 g) £@tg£ (8ml) KSiSLfcig 
ak#TT?*3>o< »3iP*.fc. 3 O^liSffflLfci^ 4 0°CT-3 0#M8i# 

u BMEfe©^r^=i>A*»»i:ufc. mc%—m (0. 9 5 g) (1 0 

mt>^ft^ 8 o°cx* 3 oftmmw vtc 0 ^mzmvitrnz*. (6 0mi) sraq*., 

^xf;Kl0 0ml) Ctttlijtfe. ttifcac^Jl** (10 0ml) T* 3 Wfc 

^*7A^d-7 K^77-f — (^ pp*M : ^ ^/-/i^= 9 8:2) KTfitSBlU 
8MMM»5MK©*lEflS'&4fe (3 5 0mg) 

1 H — NMR (DMSO-d 6 ) ;5 (ppm) 7. 72 (1H, m), 7. 68 (1 
H, m) , 7. 55 (1H, m) , 3. 13 (3H, s) , 2. 61 (3H, s) 

TLC (^ p njjWA : 9 J — 10:1) Rf =0. 60 

FAB-MS, m/z = 2 4 9 (M+H) + 
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C###J 5 } 

##^3t-i&#Lmii (i g) £ ttfflv\ mmm4 tmm<DWiftT*ffl 
mvtc tcrdv. m^mtm— m<omt> *> KMitm— m a. 5g) sti® 

Omg) 

1 H — NMR (DMSO-d 6 ) ; 6 (ppm) 10. 21 (1H, br), 7. 8 
3 (1H, m) , 7. 73 (1H, m) , 7. 60 ( 1 H, m) , 3. 08 (3H, 
s) , 2. 5 7 (3H, s) 

T L C n n : 7 * / — /U= 10:1) Rf=0. 86 

FAB-MS, m/z = 2 9 3 (M+H) + 

N— ( 3 - 7*0 ^7-fef/V- 5 - ^ o n 7 i=/V) 7 & yT 5: KcD-^Efc 

&mM4X*l&mi,tc<k&%) (5 0 Omg) SrS?*^> (10ml) fcJgflIU 5 
0°C{C^ofc 0 (0. 11ml) SrJ&D*., 3 0^W«^Ufe«l=.7k (50ml) 

fcftlfeai^ (5 0ml) ^D^amUfc gm^?vWi£7K (5 0ml) f2@i 

te&ywm'fcik&w ( 6 o o m g ) *mc 0 

1 H — NMR (DMSO-d 6 ) ; 8 (ppm) 10. 29 (1H, br), 7. 8 
0 (1H, m) , 7. 70 (1H, m) , 7. 50 (1H, m) , 4. 92 (2H, 
s) , 3. 8 0 (3H, s) 

T L C ( n -^3rif V : gft£:n?vV= 1:1) R f = 0 . 8 5 

FAB-MS, m/z = 3 2 8 (M + H) + 

[#%0iJ 7 ] 
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###j5-cifc»Lfcte£-4& (6 5 0m g ) &m&mntvxm^\ mwietmm 
ovMEvmrn u m%&m^<Dmmt&m (5io mg ) 

1 H — NMR (DMSO-d 6 ) ; 8 (ppm) 10. 26 (1H, br) , 7. 9 
1 (1H, m) , 7. 75 (1H, m) , 7. 63 ( 1 H, m) , 4. 91 (2H, 
s) , 3. 0 9 (3H, s) 

TLC ( n-^^V : mk^^= 1 : 1) Rf = 0. 7 5 



CHWU 3 ) 

N — [3 - [2- [2- (2, — r > 6 
xf;U7$y] -l-tKD^ri/if;>] :7^~/i/| ^^y^*y7 5 Kh!i7yv 

N- (3-^Dmf;i/7i^) ^^y^;v*y7^ K (1 5mg) , Uli 
2fll#LfcM (3 lmg) *5«fcL>< h y if/i'T V ( 7 /z 1 ) ^DMF ( 1 m 
1) MT?lP*IW!JlttLfc. ^V>t?7K^k^^^h y ?A (9. 5mg) 

O^^y-zv (1ml) mm&tiax.. M"T?5l$MJ*#Lfco «BET»«ESre*U, 
aS^#TV^-T7K (2. 5%(w/v), 1ml) -C2l§185i»U ^JBETl&ll Ufc 0 
i2*B#7AK:J:«j*MK}U te&1£ihVt<on&<t'&ta (4. 3m g) £#fc 0 

LC-MS : mmmm2. 2 7^ m/z = 418 (M+H) + 
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LC-MS 
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mmm 9 ) 

N-^^- [5- [2- [2- (2, 3-i?^f/i'-lH-^yK-^-6-'f^ 

k (2 0mg) , mmm 2 x^n^t^t^m oimg) &£Vh v ^?vr^^ 

(7/zl) £DMF (1ml) \Z.Mtl, 1 B#P.fl*S#b7c 0 &V^-e7kimt;* 

tfy^A (9. 5mg) C7)rc^/-,u (1ml) ^^*D^l. iST'5«#l 
fc„ Ml£T*«£©:feU |g}S£:^T>^-T7]< (2. 5%(w/v), 1ml) T*2[e] 
Sfci^U ^j£Tf£@ Lfc 0 N-^^/W- [5- [2- [2 

- (2, 3 - ^fvU- 1 H--f ^ K— /U- 6 -- f/U^-^-S^) xf;l,7 5: /] - 1 - 
t KP^i/xf;l/] - 2 -^^i^/W^-^r^] ^yf y7/l/^y7^ K h !) !7A-;*-Dg£ 
tttt (16. 5m g) £#fc 0 r©ft^S:DMF (0. 4ml) Kl*a»U 10% 

;*yi?*J*m&m (lOmg) ^HO7K^^#^TT'3B#W^b^ 0 

(15. 3 m g ) &mtc 0 
LC-MS : mtiitifffi2. 2 0^, m/z = 434 (M+H) + 



C^#] 1 0 ) 

(R) -N- [5- [2- [2- (2, 3-^f/WlH-^yK-/V-6-'f^ 
^3^) xf;V7^ y] -1-t KD^r-yxf;!/] -2-^ao7i-/H ^ 

(ISA) : (R) -N- [5- [2- [2- (2, 
yk- 6 --f/W^-^v-) 3i^yUT5:/] - 1 - h I) 3L?-/Vi/V s^^r^^M - 2- 

HWJ 2 T-B-^ (4 7 l m g) ZT-th-bV JV (16ml) \Z.Wx> U 

IH^WO 9 7 2 5 3 1 1 iCiSt^iSlltot^Ufc (R) — N— [5- [2- 

3— K-l- (MJxf;I/;Vy/l/^i/) ^fvU] - 2 — ^ p n 7x^U] ^ ^ 

/U/J> ^ K ( 9 6 0 m g ) Sl>*^* <J?A (540mg) Sr^JP^, 20 NfF^O^ 

27 



WO 01/83451 PCT/JP01/03575 



o^^77^- (^o o/is/wA/^ ^ y — yu= 100/1~75/1) 'CflHRLSI 

Eft^ ( 6 9 0 m g ) 

1 H-NMR (CDC 1 3 ) ; 5 (ppm) 0. 51-0. 60 (6H, m) , 0. 
89 (9H, t, J = 7. 7) , 2. 18 (3H, s) , 2. 32 (3H, s) , 2. 
74-3. 01 (4H, m) , 2. 94 (3H, s) , 3. 48 (1H, s) , 4. 
07 (2H, t, J=5. 1) , 4. 83 (1H, dd, J=4. 4, 7. 1) , 6. 
67 (1H, dd, J=2. 2, 8. 5) , 6. 77 (1H, d, J=2. 2) , 7. 
12-7. 17 (2H, m) , 7. 30 (1H, d, J=8. 6) , 7. 37 ( 1 H, 
d, J=8. 3) , 7. 64-7. 66 (2H, m) 

FAB-MS, m/ z = 5 6 6 (M+H) + 
(MB) : (R) — N — [5- [2- [2- (2, K- 
/V- 6 5 / ] -1-t Kc^i/xf/U] _ 2 d n :7m — 

±|BXgAr-^#Ufcfk^ (6 4 0mg) &THF (3 6ml) fcfigF^U, -tt 
^•f F^-n-ZW^ |)A7/Vt!) F©lmo l/THF^ffi (7. 5 m 
1) RXtmSt (0. 4 3ml) ^^n^> M"C2I^IKJfll^Ufc. fifS*«rfflfl*^?vl' 
T?#JR8L fiSftSWjfCT? 3 Eh ^fP^7KT*31Ugfe^bfe 0 W«»*R*SIU«ffiTte 

&*£*LT«SBffc£-4& (3 8 1mg) Sr^fc. 

1 H-NMR (CD 3 OD) ; 8 (ppm) 2. 15 (3H, s) , 2. 3 0 (3H, 
s) , 2. 99 (3H, s) , 3. 16-3. 55 (4H, m) , 4. 30 (2H, 
t, J =6. 1), 5. 04 (1H, dd, J=2. 9, 10. 3), 6. 72 (1 
H, dd, J = 2. 2, 8. 5), 6. 87 (1H, d, 5=2. 2), 7. 26 (1 
H, d, J=8. 6), 7. 31 (1H, dd, J = 2. 2, 8. 2), 7. 51 (1 
H, d, J =8. 3), 7. 66 (1H, d, J = 2. 2) 

FAB-MS, m/z = 4 5 2 (M + H) + 
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i*mw 1 1 3 

(R) — N— [3- [2- [2- (2, — ( 1/ F—jU— 6 —4 )\s 
Or**/) a^f-jUT^y] -1-fc KP^E-v/xf;!/] :7;nxvV] ^^y^yj? K 

(IgA) : (R) -N- [3- [2- [2- (2, — f Is K- 
/U-6 xf;I/7$/] - 1 - h V ^tVi/}) 7 

n»yi o igA \zt£Mt<Djjmz'&\, ^j&vtcik&m (2 3 3m g ) ssn*/-^ 

(16ml) t£#J&*U :tll:lO%^7^^*-*>^ (2 2mg) &1)QK.^ 

ri-C-«IE-fb^ (2 2 0mg) £#fc 0 

,'H-NMR (CDC 1 3 ) ; 5 (ppm) 0. 5 0~0. 59 (6H, m), 0. 
88 (9H, t, J=7. 7) , 2. 18 (3H, s) , 2. 32 (3H, s) , 2. 
77~3. 03 (4H, m) , 2. 94 (3H, s) , 4. 08 (2H, t, J=5. 
1) , 4. 85 (1H, dd, J=4. 4, 7. 2), 6. 70 (1H, dd, J = 
2. 0, 8. 5) , 6. 74 (1H, d, J=2. 0) , 7. 15~7. 33 (5H, 
m) , 7. 6 9 (1H, b r) 

FAB-MS, ra/z=5 3 2 (M+H) + 
(IgB) : (R) -N- [3- [2- [2- (2, 
;V- 6 -'f/K^v-) ^^Vl'T 5 7 ] -l-kKn^yxf/V] 7x-/H * ^ 

Jif3XSA-C^#bfc{k^ (2 2 Omg) ZMMmi OXMB kmmfcR&& ft 
WHIIBte^ (8 8. 3mg) 

1 H — NMR (CD 3 OD) ; 5 (ppm) 2. 15 (3H, s) , 2. 30 (3H, 
s) , 2. 94 (3H, s) , 3. 19-3. 53 (4H, m) , 4. 30 (2H, 
t, J=6. 1), 4. 9 9~5. 05 (1H, m), 6. 71 (1H, dd, J = 
2. 2, 8. 5) , 6. 86 (1H, d, J = l. 8) , 7. 18~7. 40 (5H, 
m) 

FAB-MS, m/z =418 (M+H) + 
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tmmm 1 2 i 

N-^A— (R) - [5- [2- [2- (2, 3-^f^-lH->fyK-^- 



(ISA) :N-*^A— (R) - [5 - [2- [2- (2, 

K— A— 6 -/f^^ri/) xf;i/T^] -l-MJif^v'D/mv'if 

HW!l2-e^Ufc^^l (3 0 6mg) ^Tirh^hyA- (10. 4ml) K2£ 
tf>U miCW0 9 7 2 5 3 1 lilfEf ^)£«otMtfcN-^f-A- (R) 
- [5- [2 - 3— K- 1 - ( h V xf-;Uv/y;^^'» ^A-] - 2 — Ov^M" 
3fiX] ^^if^/M^TS K (7 1 5mg) XtWfcifc* V V A (351mg) 

U -tiffjviivj*? h^yy 13 p*W> * y — /i^= ioo/i~75 

/ 1 ) T'*f » L«SBfb£-4& ( 2 3 7 m g ) 

1 H — NMR (CDC 1 3 ) ; 6 (ppm) 0. 49 — 0. 58 (6H, m) , 0. 
87 (9H, t, J=7. 5) , 2. 18 (3H, s) , 2. 31 (3H, s) , 2. 
50 (3H, d, J=5. 5) , 2. 75-3. 00 (4H, m) , 4. 06 (2H, 
t, J = 5. 1) , 4. 67 (1H, d, J=5. 3) , 4. 80 — 4. 86 ( 1 H, 
m) , 5. 19 (2H, s) , 6. 7 0-6. 7 3 (2H, m) , 7. 04 — 7. 1 
2 (1H, m), 7. 25-7. 55 (7H, m), 7. 77 (1H, br), 7. 
9 6 (1H, b r ) 

(ISB) :N-^A— (R) - [5- [2- [2- (2, 3-^f;W-lH- 
^K-A--6-> f/ua-^vO xf;i/7$/] - 2 - 1 K 

-hfBXSAT^fU^b-a-^ (234mg) Sra*/-^ (15ml) »tr 
tllZl 0%/<?W J**>—tf^mifc (5 0mg) *1M7L, ;MS#H£tTMt? 5 B#WJ 
8£#Lfc. SJfSttSr»iflU*atO»jKSr«JETtwS*Lfco M^THF (13ml) 
L : tiCr F 7 - n - ^7 - n 7/^ U F^lmo 1/THF^ 
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m (2. 6 4ml) RXtmWt (0. 15ml) Sr*P*., MUX' 2 B#HBi£# Ufc e 
IKM^f^T-t^t, tSfpaWzKT* 4 a, ^fPA^7K-C'2(H?5fe#Lfe 0 #t$/f £ 

&m&*P;U£#b;fc, ig|fc&«JETe*U Rttfc*"*/^ £/&Lfc 
itlRSr*ia«ft*l lxT«IB<k^«b ( 1 0 2 m g ) £*#fc 0 

1 H-NMR (DMSO-d 6 ) ; 5 (ppm) 2. 10 (3H, s), 2. 25 (3 
H, s) , 2. 39 (3H, s) , 3. 0 0 — 3. 5 0 (4H, m) , 4. 18 — 4. 
25 (2H, m) , 4. 88 — 4. 95 ( 1 H, m) , 6. 15 ( 1 H, br) , 6. 
60 — 6. 68 (1H, m) , 6. 7 8-6. 9 0 (2H, m) , 7. 01 — 7. 0 
4 (1H, m), 7. 2 1 — 7. 24 (1H, m), 7. 4 3 — 7. 67 (1H, m), 
7. 6 8-7. 7 0 (1H, m) , 10. 48 (1H, s) 

FAB-MS, m/ z = 4 3 4 (M + H) + 

mmm 13] 

(R) — N— [3- [2- [2- (3-^^/1^- 2-y*.=>A'— 1 H — f >- K— /W- 

(X^A) : 6-k Kn^f->-3-^f;l'-2-7x-^-lH — f ^ K— fr<0&$L 
JCWi (.7- V 7^ Kb ^ (Tetrahedron) % 4 1%, 1 9 8 5^ 46 15KM-I5 
#<0;£ftfct«£Vv&J5fcUfc. 6 - ^ h^ri/- 3 2 lH-^fyK 

— ( 5 . 0 0 g ) i fc° y S^fflttK (11. 56g) 1:180 °CT* 1 Wffl 4 0 ftffi 

/V*7A^n^F^7 4 -X-ffiMV®mfc&® (4. 5 0g) &#fc„ 

'H-NMR (DMSO-d 6 ) ; 5 (ppm) 2. 36 (3H, s) , 6. 54 (1 

H, dd, J=2. 2, 8. 5), 6. 73 (1H, d, J = 2. 2), 7. 25- 

7. 32 (2H, m), 7. 46 (2H, t, J = 7. 7), 7. 5 8-7. 64 (2 

H, m) , 8. 95 (1H, s) , 10. 74 (1H, br) 

(MB) : 6- [2- (N-^lsV/Vjr^-yjjjVtf-fr) h=*$/J -3- 
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* fjV- 2-7i 1 H — { > K— /KD^ 

(2. Og) £N, N-^^f;V7tF7^ K (2 5 
m 1 ) U ^ tHzWMW- 9-249623 fcffi«0>:£8sKt* o X-BrrfZ UfcN - 

^y^t^r^^^^^/u- 2 -^o ^if ^ > (2. 9 5g) RXffcWtUVV 
A (2. 4 7 g) «r*Dx. % 7 0°CT*1 5. 5^Mi^Ufc„ M^{'7K^Px.3i-^ 

at*^l> jlV^X? J*? Jfy7 4— o p/Jv^A/^ * /— 99/1) 

Tf|»« U*IWk*4fe (2. Og) Sr»fc. 

'H-NMR (DMSO - d 6 ) ; 5 (ppm) 2. 38 (3H, s) , 3. 41 (2 
H, m) , 4. 01 (2H, t , J =5. 5), 5. 05 (2H, s), 6. 67 (1 
H, dd, J=2. 2, 8. 5) , 6. 84 (1H, d, J=2. 2) , 7. 28~ 

7. 52 (9H, m) , 7. 61 — 7. 65 (2H, m) , 10. 97 ( 1 H, br) 
(XSC) : 6- (2-T^/^h^r-» -3-^f^-2-7i^-lH-^ y 

±IEI6B ■C8l#Ufcfl5'fr« ( 2 . 0 g ) £ 3 0 %H<t**HK 5 lfti88l (25ml) 

(i. o 6 g) *mtc 0 

'H-NMR (DMSO-d 6 ) ; 5 (ppm) 2. 39 (3H, s) , 3. 25 (2 
H, m) , 4. 18 (2H, t, J=5. 5) , 6. 75 (1H, dd, J=2. 2, 

8. 5) , 6. 91 (1H, d, J=2. 2) , 7. 25-7. 68 (6H, m) , 
8. 05 (2H, br), 11. 05 (1H, br) 

(IID) : (R) -N- [3- [2- [2- (3-^^-2-7x=;W-lH- 

±iaxeCT»Bl#bfc'fb'firtfc (4 0 0mg) £N, N-i^ fv^Tir h T $ K (5 

ml) fc**»U Ztyz. (R) -N- [3- (2-3-K-l-hyxf/i/i/y;^ 

^v^=fvU) 7^—^] ^^^^.^Th^TS: K (7 5 2mg) M'^y^otVn 

(6 4 0mg) 7 0 °CT- 2 0 iSWJSMtLfc. £/&j££7kT-#^ L 
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9/i~9 5/5) x-m^mmi&m diomg) zmtc 0 

1 H — NMR (DMSO-d 6 ) ; 5 (ppm) 0. 47 — 0. 56 (6H, m) , 
0. 85 (9H, t, J=8. 2), 2. 38 (3H, s), 2. 65-2. 79 (2 
H, m) , 2. 86-2. 98 (2H, ra) , 2. 94 (3H, s) , 4. 00~4. 
06 (2H, m) , 4. 76 — 4. 80 (1H, m) , 6. 65 ( 1 H, d d , J = 
2. 2, 8. 5), 6. 83 (1H, d, J=2. 2), 7. 0 3-7. 15 (2H, 
m) , 7. 25 — 7. 35 (4H, m) , 7. 39 (1H, d, J=8. 5) , 7. 
49 (2H, t, J=7. 7), 7. 60 — 7. 64 (2H, m), 9. 74 ( 1 H, 
b r) , 1 0. 9 5 (1H, b r ) 

(ME) : (R) — N — [3- [2- [2- (3->^-2-7x^-lH- 

_hfEX^DT^#Lfc<b^ (llOmg) ^THF (1ml) fc8#»U -*U£ 
7- h7-n-^7y^7A7/^!; K ( 1 MTHFitlS, 3 7 0 ^1) RXf& 
m (2 In 1) SrTJP*., ^jS-C4B#W^bfc 0 S^SrPTLC (^pp^V 

**y-^=4/i) -c**»MU/t 0 ^^KfcJfajftssf^^^-^^fc^urtL^o. 

(3 3. 9mg) £#fc 0 
1 H — NMR (DMSO-d 6 ) ; 6 (ppm) 2. 39 (3H, s) , 3. 00 (3 
H, s), 3. 02-3. 16 (2H, m), 3. 22-3. 34 (2H, m), 4. 
3 0-4. 3 6 (2H, m) , 4. 9 6-5. 0 4 (1H, m) , 6. 25 (1H, 
br), 6. 75 (1H, dd, J=2. 2, 8. 5), 6. 91 (1H, d, J = 
2. 2) , 7. 11 — 7. 18 (2H, m) , 7. 3 0-7. 5 3 (6H, m) , 7. 
61-7. 67 (2H, m), 8. 90 (1H, br), 9. 09 (1H, br), 
9. 8 5 (1H, s) , 11. 0 6 (1H, b r) 



tmmw 1 4 ) 



33 



WO 01/83451 



PCT/JP01/03575 



(R) -N- [3- [2- [2 - (2, 3-v?7i=^-lH-^yK-^-6 — f 

(ISA) :6- S -2, 3 - ^~JV- 1 H— f V K— A' 

(v 5 ^— ^A- yf^if^ (J. Chem. Soc. ) > 

1 9 5 7^ 5 0 9 71) C!StO»^T^tfc6-b 3- 
i?7i^-lH->fyK-^ (2. 5 0g)£rN, N-v?^f^7t K (2 

0ml) W$*»U r^WO 9 7 2 5 3 1 1 fcfE«©*l£(^o tMtftiN-^ 
lsi?jU%-*ci/jj;ls7i(~/V- 2 5 ^ (2. 9 3 g) &T>*j^# y -7 A 

(2. 4 2g) &*n*., 7 0°C-C*14. 5B#IWSH*Ufc. KJSiK&;*T**fRLBm^ 

*>>f?vby2*v xx {^^->/^Wt^-^-^= 9/ 1 ~ 1 / 1 ) 
T*2lH]!»Mb-C, M7^7 7 ^tM (9 0 0mg) Sr»/t. :^30%^ 
fls**B*ttlfc#tt (10ml) fc#a*U iSt-l^Wtfe, MHx-f;v 
(10 0ml) £2>n;L. ^UfcttJK^Waabfe. «BlU;Mfc^4&&fi*#^?vM£i£ 
^Lfc^co^fpSWTK. fifp£^-Cifci*L«£j!*gL »«C«r«ETm«*UT«IE 
( 6 3 0 m g ) 

'H-NMR (DMSO- d 6 ) ;5 (ppm) 1. 99 (2H, br), 2. 92 
(2H, t, J=5. 8) , 3. 96 (2H, t, J=5. 8) , 6. 72 ( 1 H, 
dd, J=2. 2, 8. 5) , 6. 92 (1H, d, J=2. 2) , 7. 24~7. 
43 (11H, m) , 11. 36 (1H, br) 

(XSB) : (R) -N- [3- [2- [2- (2, 3-i?7i^-lH-^yK 
— 6 -'OKtf-^v') zx-=f-)VT%. /] - 1 - b U xf;U^ !) /Vt^^xf ;H 7x 

±ieXSAT*St#U^k^ (3 2 8mg) 4rN, N-S?^f /wr-bh7 5 K (3. 
5ml) fcl^ U itltWO 9 7 2 5 3 1 1 HIBiO^Citt^Ufc (R) 
-N- [3- (2 — 3— K— 1 — h y zc^/uixy )V3r$r~s^=f-)V) y ^ — >V\ * ? v 

XjVib y7^ K ( 5 9 2 m g ) Rrfi/J 77n \£>vx.*J-)VT ( 5 0 4 m g ) 4rJjD 
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^ 7o°c-ei4. 5^mmwvtc 0 fcmm^X'ft^&mx-^X'ttithvtco m 

mmfc&%} (2 5 7. 8 m g ) zmtco 

1 H — NMR (DMSO-d 6 ) ; 5 (ppm) 0. 47-0. 56 (6H, m) , 

0. 85 (9H, t, J = 7. 7), 2. 6 6~2. 81 (2H, m), 2. 86~ 

2. 98 (2H, m) , 2. 94 (3H, s) , 4. 02~4. 10 (2H, m) , 
4. 76~4. 81 (1H, m) , 6. 69 ( 1 H, dd, J=l. 9, 7. 9) , 

6. 91 (1H, d, J = l. 9) , 7. 10 (2H, dd, J = l. 9, 7. 9) , 

7. 24-7. 44 (14 H, m), 9. 70 (1H, br), 11. 35 (1H, 
b r) 

(X^C) : (R) -N- [3- [2- [2- (2, 3 -i?7^=-/V- 1 H— < ^ K 
— /V-6 — f/W*"^) iW^] -1-fc Kndr;/xf/l,] * V 

±|EXSB-C*^#Lfcfl:^ (218mg) £THF (2ml) fc**>U JlixK: 
rh7-n-^7^7A7;^y K (lMTHF^ 6 6 5 n 1 ) 
ft (3 8/t 1) 0 5#P«mf#Ufc S^^rPTLC (Preparativ 

e TLC, Mercktt^) (7^ n*;l,Vl 0 %itT ^ — TtK^W^ * / — 5 / 1 ) 

x^^bfco #^^fc*a«^^^-^^f-^b-^^o. 1N^^/-/H4^m 

(3. 0ml) ZmZ-MWVtc. ^^r^iET^W^U, ^itf^-ir A-£flp;Uf # 
Lfc 0 ^Ufc«^^U^U-C^i5^^ (12 5mg) £#fc e 
1 H — NMR (DMSO-d 6 ) ; 8 (ppm) 3. 00 (3H, s) , 3. 04~ 

3. 54 (4H, m) , 4. 32~4. 38 (2H, m) , 4. 99~5. 06 (1 
H, m) , 6. 27 (1H, br) , 6. 79 (1H, dd, J = 2. 2, 8. 5) , 
7. 00 (1H, d, J=2. 2) , 7. 12~7. 18 (2H, m) , 7. 26~ 
7. 46 (13 H, m), ,8. 97 (1H, br), 9. 20 (1H, br), 9. 
86 (1H, s), 11. 49 (1H, br) 

mmm 1 5 ) 
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(R) -N- [3- [2- [2- ( 2 - t -^f 7W- 3-^ f ;V- 1 H-f y 

(ISA) : 2 - t 6 - * h 3 - ^ f /I'- 1 H-^ ^ K~;W^ 

(J. H.Ti dwells, J. Am. Chem. Soc. ,116, ppll797-11810, 1994) te.fetfc©;fr 
Mot^U2-^f^- 5-^ h^T^!) ^ (1. Olg), 2, 2-v? 
^^-S-^V^-^ (48 0m g> Chemsampcot±$5{) , ftl^7^^ (2 8. 1 
mg) , fb7-n-yW^^^ny K (1. 3 9g. M&itf&tiM) , 
K»*y^A (3. 45g) fci^hy7ii/l/^7-fy (65. 6mg) SrN, 
N-v^^vKT-fe h T 5 K (5 0ml) »ll 0 0°CT*2 0B#Wit#Lfc o gjfc 
ift&TkT?**? H- r/WTfl&m Ufc e #«»&t&fp*fifkT^=»7.Mcigi£, 7k Tift 

(^^V/»M^/u=5/l) -C 2 U«E<b^ (2 0 2mg) £#fc 0 

1 H — NMR (CDC 1 3 ) ; 6 (ppm) 1. 38 (9H, s) , 2. 27 (3H, 
s) , 3. 72 (3H, s) , 6. 57 (1 J, d d , J=2. 2, 8. 5), 6. 
78 (1H, d, J =2. 2), 7. 23 (1H, d, J=8. 5), 10. 19 (1 
H, br) 

(ISB) : 2- t --ff-jV- 6-t — f ^ Y—}V(D^ 
& 

JblBISAT?Btf&LfcflS<£4l5 (2 0 0mg) ZMLfrmt*?- (5ml) f-igfi? 
l7;^>#ilTlC 0 °CTif # Ufc 0 i tum 1 NH^t* * *©4a<b^ f U 

(5ml) «r*TUIfe*fcSa»!:RU*3fl«e>2«?M«»Ufe. KJ£fSt«r*}&U 
<«£#Lfcas£>7k (10ml) fcJgSTLfc. mmm&ftMU TkWSrftBft^^T'a 

^^=5/1 -4/1) JCJ: 9»MU«Sa^i» (17 0mg) Srfcfc. 

1 H — NMR (CDC 1 3 ) ; 6 (ppm) 1. 43 (9H, s) , 2. 35 (3H, 

s) , 4. 62 (1H, br) , 6. 63 (1H, dd, J = 2. 2, 8. 5) , 6. 

75 (1H, d, J=2. 2) , 7. 31 (1H, d, J=8. 5) , 7. 67 (1 
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H, b r) 

(IgC) : (R) -2- [N* -^Oitsls-N' - [2- (2 - t -zf^^- 3 - 
^f^-lH — f^K— yw- 6 — T/^^r^) ^5vl/] T^/] -1- [3- (N- 

WO 0 1 0 4 0 9 2 l:ffii©*ftfc^o"CM tfc (R) -2 - [N* -^^^ 
-N' - 7^/] -1- [3- (N-^VS^-N-^ 

/l^^sfccs ;U7 $ / ) (17 3mg) H!J7i-M^7^ 

> (10 3mg) (5ml) t»*»t-2 OtT»#Lfc. wtb 

CN-T'n^^^'/'W ^ K (69. 9mg) £— gKl#P;t> 1 0#|HJJj|#Ufc. S 
)£^^!>*m7^^n-7h^77^ - (^^-^^/g^g|i^yu= 5/1-3/ 
1) TitM^ (R) -2- [N* -^V^W-N' - (2-:/n«?vu) T^y] 
-1- [3- (N-^^^u-N- y f-;v^;v*-^7 S /) 7i^] ^ / — /V- 
Sr#fc 0 ffiibfcCftSrT-tr h= h y/u (2. 5ml) lc#j&»U ^tvfcifEXSBT* 
mmvtcit^m (7 9. 8mg) IN 7K®Hfc-?- h y (3 9 2 m 1 ) 

Sranjfc, MLT*1 4l*IHHt#Lfc. KfS&£r$8*§Ue§?ltSr>y 2> 7 J*? w b 

>f 7-7*- (~.*-y->/mm^*=4/i~2/D x*mmvmmk&m (132. 

2 m g) £=f#fc 0 

1 H — NMR (CDC 1 3 ) ; S ( p p m) 1. 43 (9H, s) , 2. 36 (3H, 
s), 2. 5 5~2. 84 (2H, m), 2. 86 (3H, s), 2. 9 0~3. 1 
4 (2H, m) , 3. 67 (1H, d, J = 13. 5) , 3. 93 (1H, d, J = 
13. 5), 4. 06 (2H, t, J =6. 0), 4. 65 (1H, dd, J=3. 
3, 10. 1) , 4. 77 (2H, s) , 6. 75 (1H, dd, J = 2. 2, 8. 
5) , 6. 82 (1H, d, J=2. 2) , 7. 0 7-7. 3 7 (1 5H, m) , 7. 
8 7 (1 H, b r) 

(IgD) : (R) — N— [3- [2- [2- (2 - t -:/7vl/- 3 - * f-)V- 1 H 
— f ^ K— A— 6 -^/^^rv-) xf;l/7^/] - 1 - t KB^ri/if/l/] 7i=/V] 

_h|BXaCT-^#Ufe<b##J (1 0 Omg) £THF (1ml) t / 9 /—As (1 

ml) u z.tuz.2 0%&mik'*?WJ**—tf^®Jti (5 0%^ 
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4 0m g ) &M*.it 0 irt^t^nst2 ommmwvtco fcfom&m 

iSU »?K*«JEET»-»«itSre*Ufe. «0. 1Ni^;-7« (16ml) 

& &ffij& vnm-rz - t x*mmt&® (76. 6 m g ) 

1 H — NMR (DMSO-d 6 ) ; 5 (ppm) 1.39 (9H, s) , 2. 28 (3 
H, s) , 3. 00 (3H, s) , 3. 00~3. 30 (2H, m) , 3. 40~3. 
50 (2H, m) , 4. 25~4. 29 (2H, m) , 4. 98 — 5. 11 (1H, 
m), 6. 20 (1H, br), 6. 66 (1H, dd, J = 2. 2, 8. 5), 6. 
84 (1H, d, J=2. 2) , 7. 11~7. 18 (2H, m) , 7. 26~7. 
38 (3H, m), 8. 91 (1H, br), 9. 15 (1H, br), 9. 85 (1 
H, br), 10. 29 (1H, br) 

mnw i 6 ] 

(R) -N- [3- [2- [2- , (2-^f;V-3-7i=^-lH — f V K-/U- 

(ISA) : 3 -y'n^-- 2 r- * 9 slJ frlt—fl'- 6 -> h^riX- 1 < > K~ 

2-t b^X/Ht—A — 6-^ h^>-lH — f ^K- A- (1. 00g, 
yy^tfcJS!) ^7^^y«T, DMF (5 1. 2ml) iZ&frl, 0 8 CT*^Ufc 0 
:tl[:N-7n^^->W $ K (1. 0 2 g) CODMF (2 1. 7ml) ffffiSr 3 

*i^/'BH&=-?v»'=4/l~3/l) "CffifK U^ia-fb-a*^) (7 6 0mg) &#fc 0 

1 H — NMR (CDC 1 3 ) ; 5 (ppm) 3. 86 (3H, s) , 3. 97 (3H, 

s) , 6. 79 (1H, d, J=2. 2), 6. 89 (1H, dd, J=2. 2, 8. 

8), 7. 53 (1H, d, J=8. 8), 8. 87 (1H, br) 

(ISB) 2-* h*risjJSi'#-/l'-6->i h 3 - y 1H — ( Is K— 

38 



WO 01/83451 PCT/JP01/03575 

±%e,TMAX-mmVfcfc<$rW (700mg) (10ml) fc#a>U £ 

titiiy $m (1. 4 3 g, TjVYV y?-#m > mWt* (6 4 9mg) 

fciOr h !) 7x=;^^7>f y^7^!>A (0) (2 7 1. 3mg, 

7 << tt») £#0 x. 5 HSMDff&tSfc L fc. SfSifc ?vUT-#2R 130 %mWHtfc 

^7K (5ml) Sr^O*.*:* (1 00ml) #«MISrttASV7K. &fn£ 

7 J — (^^rih V/St&^?vk= 5 / 1 - 2 / 1 ) Tit®! L«re<fb£-*5 ( 5 6 0 m g ) 

'H-NMR (CDC 1 3 ) ; 5 (p p m) 3. 8 0 (3H, s) , 3. 88 (3H, 
s) , 6. 81 (1H, dd, J=2. 2, 8. 5), 6. 85 (1H, d, J=2. 
2) , 7. 35 — 7. 57 (6H, m) , 8. 82 (1H, br) 
(ISC) : 2-fc Kp^fv'^f;u-6-^ f-3^>- 3 -7x^;V- lH-^V K— 

±iBX&B"C8t$#l,fcfl;£'** (5 6 0mg) ^flfcjcTHF (2 0ml) fc#a>U 
rtvfwTK^ky ^U^T^% (151mg) ^SDx., 4 0°CT*9 0#W«t#L 

fc, 1 NTKSHk^" h y -7^7k*«£*$>o< Dip*., IHftai^/U'Cttffl UfCo 

0 g ) 

'H-NMR (CDC1 3 ) ; 5 (ppm) 1. 90 (1H, t, J = 5. 8) , 3. 
86 (3H, s) , 4. 88 (2H, d, J = 5. 8), 6. 81 (1H, dd, J 
= 2. 2, 8. 5), 6. 87 (1H, d, J=2. 2), 7. 29 — 7. 36 (1 
H, m) , 7. 4 2-7. 4 8 (4H, m) , 7. 58 (1H, d, J=8. 5) , 
8. 4 0 (1 H, b r ) 

(IgD) : 2-/f-/^- 6-^ h ^rv-- 3 -7 lH--<y K— 

±iaxSC"T?B&»Ufc-fk«&4fe (2 5 3. 3mg) StJ&tKv^^IJ- V (12ml) 
^7&>U ^7^7^5-7^- (3 7 9mg) &JU;t* 10 0°Ct'4 7 

mm (10 0ml) ZtiUx., x-f/K#tt|Ufc. W»«S:fiSfP**fcic-C«s*«tJ:ft 
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ls/mk^?-^= 5 / 1 - 1 / 1) VUsiit-km ( 1 4 6 m g ) £#fc 0 

1 H — NMR (CDC 1 3 ) ; 5 (ppm) 2. 48 (3H, s) , 3. 86 (3H, 
s) , 6. 78 (1H, dd, J=2. 2, 8. 5), 6. 85 (1H, d, J=2. 
2) , 7. 26~7. 32 (1H, m) , 7. 42~7. 55 (5H, m) , 7. 8 
1 (1H, b r) 

COME) : 6-t h'P*>'-2-^f/v-3-7i=;U-lH — f V K-^O^ 
±KXgD-CIMt'Ufc<fb£'«J (1 4 6mg) StT^ rf^BMLT, 

^ (5ml) f^^bO°C-c?^bfCo :M:=»^oiMift>fu^»« 
(2ml) £*Dx., t*Hil&(:MU^b3. 5^MJJH^bfc. RJ&m&Kifc l-fc 
(2 0ml) Sr^o< 5JRTUfc 0 RII*^-/i''ettfflU*fi»SrfifPA«*"^**U 

3^^/^^^=5/1-3/1) UMEffc-frto (1 1 6mg) £#?c„ 

1 H — NMR (CDC 1 3 ) ; 5 (ppm) 2. 46 (3H, s) , 4. 77 (1H, 
br), 6. 66 (1H, dd, J=2. 2, 8. 5), 6. 79 ( 1 H, d, J = 
2. 2), 7. 2 4~7. 32 (1H, m), 7. 4 1~7. 51 (5H,. m) , 7. 
8 1 (1H, b r) 

(IgF) : (R) -2- EN' -"t^/U-N' - [2- (2-^^-3-7^ 
l H — 3i^vi/| 75/] -1- [3- (N--< 

WO 0 1 0 4 0 9 2 tE«©*fttHo t^/SLfe (R) - 2- [N* 

-N' - (2-t Ko^fi/x^;!/) 7^;] -1- [3- (N-^^vVW-N - 
/l^/U*— y>7^ /) (2 7 3mg) tM7i^$^7^ 

y (i6 2m g ) ^r^=t^mm^.~fm.^mt^^u> (8m n i:g^t-2ot 

T'Jf#Lfc 0 ;^i:N-7o^x^->W? K (llOmg) £— gfc:#n;i, 10d 
= 5/1-3/1) -C*»®{b (R) -2- [N* -^V^-N' - (2-^o^E-^ 

?vv) 75/] - l- [3- (N-^y^-N-/f;^;v*-/v75/) 

/v] A>«r#fc„ E^-H^Ti? h= M) A- (4ml) K#j&»U rtU-Jr 
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EIgET»tt»Ufcfl5£'4& (116mg) jo&XtlNfcfflkl- hV *-Mc$£iR (5 2 

^pvh^77>f- (^^-^ v/g^m^^^= 5/ 1 — i / 1 ) xmm ^mt^^m 

(2 4 3mg) £#fc 0 
'H-NMR (CDC 1 3 ) ; 8 (ppm) 2. 44 (3H, s) , 2. 55-2. 



6 3 (1H, m) , 2. 7 7-2. 8 3 (1H, m) , 2. 8 7 (3H, s) , 2. 
91~2. 99 (1H, m) , 3. 04 — 3. 12 (1H, m) , 3. 67 (1H, 
d, J = 13. 7), 3. 9 3 (1H, d, J =13. 7), 4. 06 (2H. d, 
J =6. 3), 4. 65 (1 H, dd, J=3. 3, 9. 9), 4. 77 (2H, s), 

6. 77 (1H, dd, J=2. 2, 8. 5), 6. 85 (1H, d, J=2. 2), 

7. 08 — 7. 12 (1H, m) , 7. 16 — 7. 34 (15H, m) , 7. 41 — 
7. 54 (4H, m) , 8. 10 (1H, br) 

(IiG) : (R) -N- [3- [2- [2- (2-^f^-3-7i-;U-lH- 



±!EI^FT-i&#Lfctel^ (13 5mg) £THF (2ml) iy^y-^ (2 
ml) ©»&*iifc*a»U rtt(c2 0%7KMfe^7i^^A*— sK^J|&* (50%^ 
TkiSu 6 7. 5mg) SriD?t^.. I^^MliST'l 9B*»tfc 0 
&»iftU »«Sr«EETf-«?*««rS*U^o ^itf-0. 1 NNn* y -/M££Sfe (2 0. 
4ml) *1$\tl. M-Cf 1 O^IKHWWIfc*jBt«r«*Ufc. a^^-TV^flnx, 

^faaufessasrariauttSfe-fs- tx^it^m (6 9. img) £*§fc 0 

'H-NMR (DMSO-d 6 ) ; 6 (ppm) 2. 44 (3H, s) , 3. 00 (3 
H, s) , 3. 0 0-3. 4 8 (4H, m) , 4. 2 7 — 4. 3 4 (2H, m) , 4. 
9 5-5. 0 2 (1H, m) , 6. 26 (1H, br) , 6. 74 ( 1 H, dd, J 
= 2. 2, 8. 5) , 6. 91 (1H, d, J=2. 2) , 7. 12-7. 17 (2 
H, m), 7. 23-7. 47 (7H, m), 8. 88 (1H, br), 9. 03 (1 
H, br), 9. 85 (1H, br), 11. 06 (1H, br) 




mnm 1 i i 
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(R) — N— [5- [2- [2- (3-^f^-2-7x=/l/-lH- ( i^K-A- 
6 -^iVi'^v') xW^] -1-t Kf^^xf/I/] -2-^pn7i^;v] 

(X&A) : (R) -N- [5- [2- [2- (3->f^-2-7x^-lH- 
<4 1/ Y—?v— 6 — < A/Or ^7 ^ y ] - 1 - xf ^t^Vif- 

iMll 1 3 ISC X'M tfdb^fe ( 2 6 6 m g ) lr7thxMj;U (5ml) 
*3&*U milW0 9 7 2 5 3 1 1 CIEf ©^StiCt^Uc (R) -N- [5 
- (2-3-K-l-hU x-=3-;V~s y ;ut^'>xf;0 - 2 - ^ n n ^ yu] p< ^ 
l/X/Ufci/T^ K (4 9 Omg) &T>*vM ^xf^r^^ ( 6 4 6 m g ) £ 

iDt, 8 0 8 CT-16. 5R#fffl«£#Lfc. £&8c Uftiftac^-Cttffl tf: c 

(9 9mg) 

1 H — NMR (CDC 1 3 ) ; 6 (ppm) 0. 52~0. 60 (6H, m) , 0. 
89 (9H, t, J=7. 9) , 2. 43 (3H, s) , 2. 75-2. 91 (2H, 
m) , 2. 95 (3H, s) , 3. 01 (2H, t, J = 5. 2) , 4. 10 (2H, 
t, J =5. 2), 4. 83 (1H, m) , 6. 77 (1H, dd, J = 2. 2, 8. 
5), 6. 86 (1H, d, J=2. 2), 7. 15 (1H, dd, J = 2. 2, 8. 
5) , 7. 29 — 7. 38 (2H, m) , 7. 43 — 7. 58 (5H, m) , 7. 6 
7 (1H, d, J = 2. 2) , 8. 05 (1H, br) 

(IgB) : (R) -N- [5- [2- [2- (3 — ff-fr — 2 -7i=^- 1 H — 
"f^K— — is) =^f-^T ^ 7 ] -1-t h'ndrv/x^] _ 2 -^a 

±EIiAT®1lim» (9 9mg) SrH^Jl 3 HE t R«©*f^«rtfV , » 

mmt-sm (somg) &#fco 

1 H — NMR (DMSO-d 6 ) ; 5 (ppm) 2. 39 (3H, s) , 3. 06 (3 

H, s) , 3. 04 — 3. 52 (4H, m) , 4. 29 — 4. 36 (2H, m) , 5. 

0 0 — 5. 0 8 (1H, m) , 6. 36 (1H, m) , 6. 75 (1H, dd, J = 
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2. 2, 8. 5) , 6. 91 (1H, d, J=2. 2) , 7. 28~7. 36 (2H, 
m), 7. 4 3~7. 65 (7H, m), 8. 96 (1H, br) , 9. 03 (1H, 
br) , 9. 55 (1H, s) , 11. 05 (1H, s) 

tmmwi 8 ) 

(R) -N- [3- [2- [2- (2, 3-^f;V^/77V-6- < fr-*r*t 9 s) 

(X*1A) : 6- [2- (N-'O'^/W^-^rv'*/^^— M T^/*-h* 9 s] -2, 

3tj8fc {i/^—TjV y^F!)- (J. Hetero 

cyclic Chem) 3 6 # % 1999 5 0 91) diB*^^^^/* 
Ufc6-t Ka^i/-2, 3-^^f;^yy77> ( 3 2 4 m g ) iW09 7 25 

3 1 Hzm&<Dj?mz$£^>X'Btl&VtcN ^^^-^rV7J^#=^-2-yn^- 

if ;>7 $ y (5 1 6mg) XtfiKIft* !) £A (6 9 lmg) frbgMMl 3IgB 

tmm-Rfc&ft^mtefc&to (3 9 8m g ) zmc 

1 H — NMR (CDC 1 3 ) ; 5 ( p p m) 2. 10 (3H, s) , 2. 33 (3H, 
s), 3. 59 (2H, quartet, J=5. 2), 4. 03 (2H, t, J = 
4. 9) , 5. 10 (2H, s) , 5. 29 (1H, br) , 6. 78 (1H, d d , 
J = 2. 2, 8. 2), 6. 88 (1H, d, J = 2. 2) , 7. 23 (1H, d, 
J = 8. 2) , 7. 24~7. 36 (5H, m) 

(ISB) : 6- (2-75 J h^rvO -2, 3 - ^ V / 7 7 y^lbTKi 

±fBXa A« Vtcik&W (393mg)£30 %JWfc7katlfeB*SH£ifc (5ml) 

fe 0 etm^^-^^T^^^U^IE^^ (2 5 5mg) £*§fc e 

1 H — NMR (DMSO-d 6 ) ; 5 (ppm) 2. 10 (3H, s) , 2. 33 (3 

H, s) , 3. 2 0 — 3. 3 0 (2H, m) , 4. 17 (2H, t, J=4. 9) , 

6. 89 (1H, dd, J =2. 2, 8. 5), 7. 13 (1H, d, J = 2. 2), 
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7. 37 (1H, d, J=8. 5) , 7. 97 (3H, br) 
(ISC) : (R) -N- [3- [2- [2- (2, 3-^f^«V'/75y-6 

±ElSB-cafr»Ufcfc£"4& ( 1 4 3 m g) <t WO 972531 1 {Cfe^O^j*^ 
mC-r-a-^cbfc (R) -N- [3- (2-3- K-l - h V V 

tf^^jVK^T* K (2 2 7mg) W^y/nt>x^7$ 
V (3 2 3mg) frb&MWl Z1MI> tWm^BL^ff^UUit^ (3 8. 9 m 
g) 

1 H — NMR (CDC 1 3 ) ; 6 (ppm) 0. 50 — 0. 61 (6H, m) , 0. 
88 (9H, t, J=7. 9) , 2. 11 (3H, s) , 2. 34 (3H, s) , 2. 

74 — 3. 06 (4H, m) , 2. 96 (3H, s) , 4. 08 (2H, t, J = 5. 
2) , 4. 81-4. 86 (1H, m) , 6. 79 ( 1 H, d d, J=2. 2, 8. 
5) , 6. 90 (lH. d, J = 2. 2) , 7. 13 — 7. 34 (5H, m) 

(XHD) : (R) -N- [3- [2- [2- (2, 3-5?>f^<yy7 9y-6 

75 KttMWfcO'fr/* 

±IHXmCT'^#L^b^% (3 8. 9mg) frhgteMl 3 I@E £ IPJ*fcKJ& 
fcffV^IMBflSlM& (14. 8mg) £#fc 0 

1 H — NMR (DMSO-d 6 ) ; 6 (ppm) 2. 10 (3H, s), 2. 34 (3 
H, s) , 3. 00 (3H, s) , 3. 00 — 3. 46 (4H, m) , 4. 28 — 4. 
34 (2H, m) , 4. 9 2-4. 9 9 ( 1 H, m) , 6. 20-6. 2 4 (1H, 
m) , 6. 89 (1H, dd, J=2. 2, 8. 5), 7. 11-7. 17 (3H, 
m) , 7. 2 9-7. 3 9 (3H, m) , 8. 87 (2H, br) , 9. 84 (1H, 
s) 

immm 1 9 ) 

(R) -N- [3 - [2- [2- (2, 3 - i/^ f ^7 x y- 6 -- T 

xf^7^y] -l-t kb*^*^] y^y^$y7-; K*fi 
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(ISA) : 6- [2- (N--<^/^*v-#/wK-/l') T^x).^] -2, 
3 - p< f-A^< > »/^-* 7 ^ 

$M (frxfrv*. 7^K (Phosphorus, Sul 

fur and Silicon) 153-15 4#, 1 9 9 9¥, 3 9 71) KfE 
«©*jftK:ffiV^JsJ5Ufc6-t Kb^>- 2, 3-i?>f/i^i'/f*7sy (3 5 
6mg) J:W09 7 2 5 3 1 1 Kl|B*W>#ifefc:f£oT£7* LfcN-^^A:*-* •>* 
2-^0^/1/7 5: > (5 1 6 mg) RXftfttikX V V A ( 6 9 1 m g ) 
d^HJSm 3I1B fcRHRfcRJCfefrVNaWB^* (3 5 6mg) £»fc 0 

1 H — NMR (CDC1 3 ) ; 5 (ppm) 2. 25 (3H, s) , 2. 43 (3H, 
s) , 3. 62 (2H, quartet, J=5. 2), 4. 07 (2H, t, J = 
4. 9) , 5. 11 (2H, s) , 5. 26 (1H, br) , 6. 93 (1H, dd, 
3=2. 2, 8. 5), 7. 20 (1H, d, 3 = 2. 2), 7. 2 8~7. 38 (5 
H, m) , 7. 4 4 (1 H, d, J = 8 . 5) 

(IgB) :6- (.2-TX S^h^is) -2, 3-^^fMy/ft7iy|ft 

±fiElSAt?ffi»Lfcfb£4fc (3 5 6mg) Hil!i0y 1 8IgB tmm^RJt^ 
ft^mtMt&m (2 3 7mg) 

1 H — NMR (DMSO-d 6 ) ; 8 (ppm) 2. 23 (3H, s) , 2. 41 (3 
H, s) , 3. 20~3. 30 (2H, m) , 4. 21 (2H, t, 3=4. 9) , 
7. 03 (1H, dd, J = 2. 5, 8. 8) , 7. 50 (1H, d, 3=2. 5) , 
7. 57 (1H, d, J = 8. 8) , 7. 97 (3H, br) 

(ISC) : (R) -N- [3- [2- [2 - (2, 3-^^/^ym7iy 
- 6 —JAsUr**/) ^f-flsT ^ y] - 1 - h y :x?vw>!) ^^v-zn^A-] 

±iaiSBT'^#Lfe{k^ (1 5 lmg) tWO 972531 1 fcEttfc^Sfc 
^C-C-a-^cbfc (R) — N— [3- (2-3-K-l- V V fr***/^ 
;V) 7 z^~)V\ K (2 2 7mg) Rtfi?-<f V Zfxx 5 

V (3 2 3rag) ^bH»Jl 3lSDi^^^Srm^fE{k^ (4 1. 6m 
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g) «r»fc. 

1 H — NMR (CDC 1 3 ) ; 5 (ppm) 0. 50 — 0. 59 (6H, m) , 0. 
88 (9H, t, J=7. 7) , 2. 25 (3H, s) , 2. 43 (3H, s) , 2. 

74 — 3. 05 (4H, m) , 3. 01 (3H, s) , 4. 10 (2H, t, J=5. 

2) , 4. 81-4. 85 (1H, m) , 6. 92 (1H, d d , J=2. 2, 8. 

5) , 7. 13-7. 34 (5H, m) , 7. 44 ( 1 H, d, J=8. 5) 
(I1D) : (R) -N- [3- [2- [2- (2, t7xJ/ 

- 6 31=?VUT$/] -1-t h'P^f^f/V] 7 a:— A- ] ^^/l' 

±IBlSC-C&#Ufcte£-4& (4 1. 6mg) 3lSEi:^{uS^ 
Srff V ^|B-fb^4& (15. 6m g) £#fc 6 

1 H — NMR (DMSO- d 6 ) ; 5 (ppm) 2. 24 (3H, s), 2. 41 (3 
H, s) , 2. 9 6-3. 4 8 (4H, m) , 3. 00 (3H, s) , 4. 32-4. 
38 (2H, m) , 4. 9 2-5. 0 0 (1H, m) , 6. 21-6. 26 ( 1 H, 
m), 7. 03 (1H, dd, J = 2 . 2 , 8. 5), 7. 11 — 7. 17 (2H, 
m), 7. 29-7. 31 (1H, m), 7. 35 (1H, t, J=7. 7) , 7. 
51 (1H, d, J=2. 2), 7. 57 (1H, d, J = 8. 8), 8. 90 (2 
H, b r ) , 9. 8 4 (1H, b r ) 

WO 9 7 2 5 3 1 l^iOTOO 1 0 4 0 9 2 fclB*W>*W#«rJBV\ 
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CKIfcftl 1 3 
t h /3 3 fttbJStt 

th|3 3f£tbi£t4Mu thj3 Sit^^rp c DN A 3 (in v i t r o g e n) 
ALfc^<£>£ h7>^7x^ MfcCHO X^A**— flMft) » 

SrfflV^Tff ofc 0 fc h 0 3 JUS^tt, *i" ^ 3 (DX^-f ^— (K r i e f J . C 
lin. Invest, vol. 9 1, p344-349 (1 9 9 3) ) ft Yfl&XH 
IlIcDNA (^-yfy^ttS) £/B^P C R fcj: t> "t h j3 3 mft&n. ^*v£r 

0 33t^«r#fc 0 iWJftWSS: 1 0 % * ^J&JfcJfiLfl!N 4 0 0 M g/m 1 S?**^^ 
(G i b c oBRL) , 10 OU/m 1 ^-v-y >\ 10 0m g/m 1 * h fX h-e 
^i/y^tf/NAF-1 2i£:fefeT*i##Lfc 0 £ 0$Bjj&£ 6 J*XU— hH5xi0 5 
A*K 2 4i$^if , A F - 1 2 MT* 2 Wf^t tfc„ 

DMSOt'^Ufcf, lmM^y^f^^f/^fyfy, lmMT^^^t^SI 
^tf^F-12f 10' 6 MfcsffirJRU ^fflHS(C^Dx.fc 0 3 i&*fi£rgt 
IN NaOH£0. 5m UP*., 2 0^tgtfc. IN @fc&£0. 5m 
8t#ft3t'C>«:U cAMPEIA^yh ^ vtfcSH) fcAMP©tt 

(%) £r^Lfc 0 yy/pfl/y-zHt RBI (Research Bi 
ochimicals International) t±& 0^ALfc o *3 <D$£M 
^thCbCDlk-&mz.t: b 0 3fttt^5:i^ofc. 



CttKffl 2 ] 

#11 8 0-2 5 0 gOtStt^wty h^?>'»ia3U #£\E^#£f1MKU 
5%C0 2 /9 5%0 2 ^^T'ji^bfc^ l^^^Aofc^tm^ff-ir^ h 
Ufc„ gt&f&tt:, #^77 (B^Ttm MR-6 0 0 0) WU^fth7y 

if— (p^7t« tb-6iit) *m\,^xmMi-tc 0 mMmmk&yote. 
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in&tm 3 ] 

0 3 13:, M#Mt£# s fc9 (Strosbergb, Trends Pharmacol. Sci. , vol. 17,pp373- 
381, 1996 0 Strosbergb, Annu. Rev. Pharmacol. Toxicol., vol.37, pp421-450, 1 
997), h*®.^xmmn%L*ft? £ V k h /3 35:^1-5 h7^ 

i/^~y?^txT*<Dmm&,%k : kn oJsfrxvifrmfox&Zo ito^te, -^^^^3 

>y9T<p Y Lfc-^7t-fc h 0 3iH£^£5HAU »fe|gJW^t j- 0 3 ^$§311- 
5 y >- h-^VX&ftML'tz (Ito£> Diabetes, Vol. 47, ppl464-1471, 19 

mmttm. wfemmftm^^xtsMcrz^ t&xzz> 0 

nm^ftxmffittMftm ^l^Si^tt, Rodbell<D7y2fc (J. Biol. Chem. , vol. 239, 
PP375-380, 1964) fC^oT, r <D h 7 v 5 ^- 5X * ^ V * X V m^%U&M&)& 

t\ MIM2x 1 0 5 M/mlCU *^yKA'7fa-^l:3 0 0 IT 
o^-^i-^o ^(O^-^-zfiUt^^m^Vtc^mt: 3 0 0 fi \ -fo^p^, »i5t 
3 7'CT'lBf m&U-T 5 . zKffifcJ; 5JW**#JtU jt'L^, jmAfiiM££T 

— .-^^N^-iO -e^*-t--5 0 

jfiLHHSTflUBWu 4mF^tUfeh?^^x=y^r!>^l: 10% fc Kn^n 
tVU- 0 ^ of**:* h y >- (TA- Ky S>^) Kl»j!lUfc«ttlflS'fr**, *H 

0 g Sfc 0 . 1ml Offli"CftPS:4t5. 0 3K 30$h 1 B#lffl, 2B*W*JC|RfiE 

^M) 1.5g/k g^HS^S^-U 10% t Kn^/p^-U-t-f^^ 
7 h y > (TA- K y ^*»Ufc«lfcflS^»*, MlOgSfcH. lml© 

mmxMa&$--rz> 0 30^-, 6o#, mw, 2wmm^m&nmmx 9&&L-r 
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ffiy^-xfemomm.&'rZo [mbi&tm = (a-b) / (a-o xioo 

OLU A : m^W(DV/U=t-^mm, B:HW!l!4«f©^3-^»*, C : IE 

mm<Dy/is=i—xmi£x-hz> 0 ] -< y w*, -r y v^j^s/ h (eia, m^. 

tVU- 0 -1M ^ °x.=»r* h y ^ (TA- K U s^) teg?#Ufc»lfrfb£4&Sr. #Ji 1 
Og^fcDO. 1 m 1 ©fflit'gPS4t5o 0 4h 30#, 1 B#M, 2^W«fcBBJS 

Largish (Drug Development Research, vol.32, pp69-76, 1994) <Djj 

5. MjS^N&s 1 2 0#M (1 5^^h) ffliJ^U t5O90^ (1 OrtJ^h) 

SKlfct^&V^Tte, Largish (Drug Development Researched. 32, pp69-76, 1994) 

ffimvxmmmm&mmv, im^ut-c, rn.mmwimz-rzz.thxz 

5. Nagase (J. Clin. Invest. , vol.97, pp2898-2904, 1996) tZl J: ^ U 

F7^^-^v^ ^^P^^^^3-10mg/kgT*SPS:-%- U 5&jg££»J 

£ ufc £ w ^njg^j i oit&mz, i 5%, lfls-frwr*, 1 7%, ^js^ji 

3 jk^ttx 15%, — /wcJt^-ta&^asiifln u/bw ^Wfb-e- 

Cttftft!4] 

2l*fe#l3. 9, 1 0 ©4Kfc-fr4fett 6 j1#p<E>£H4 d d y ^ 9 * ( B /v* U 

-tfcM) ClOOmg/kglPS^U 8|£+£«fc:^tm®«>&*vF, fl&Ofls 
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fate® ED 50 (nM) f*l?£t£* (%) 

mmsit-t® 8.7 100 

4 {b^^i io 73 

9 ik&® 16 6 2 

0J 1 0 \\L%m 4.5 78 



mm 1 1 fts-a-^ 4.8 so 

mmi 2fc&%) 5.3 7i 



Fiji 34k&® 14 9 6 

1 7 4.4 94 
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(D 



[5£tK R 1 tt**^, 7kfift£*fctt^*^i'I)£^&^U R 2 f*NH S 0 2 R 3 £fc 

5 kR 6 nm—xh^xi>mte^x\^xi>±<. &*&&\z.* ^mm^-. mmmifrb 

2. -«5£ (I) 




R 1 ttTkJUIK-T-, TK^^fc^oyvH^-Sr^b, R 2 liNHS0 2 R 3 i 
fcttS0 2 NR 4 R 4 ' £^1~ 0 fcfc'U R 3 «^m^Cl^'b6^T/V^S^fc«N 
R 4 R 4 ' R 4 *5j;t>*R 4 ' T'feo-Ct^^o"CV^T'b < J:< , 
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i a»e> 6 ©T/u^f/ustfci^il[ i ~ 6 or v-^s^s^-rsft^ 

4. — (I) K*5V>T> R 1 ©gMSi 5 T $ /r^a- ^H»MH^*fU"C^9tt 
(2 it) ^&S»*3Sl'-3 0V^nd»^E«t^fc^*fet4 j e©«U 

5. — j&jfc (I) (C*5Vn-C, Y«ififcttNR 7 (R 7 «7Km^) -C&Sffl* 

6 . 

N— [3- [2- [2- (2, — f V K— /u- 6 ->T/v**"» 

^vu- [5 - [2 - [2 - (2, 3-^f^-lH-^yK-^-6- i 

K, N- [5- [2- [2- (2, 3-^^-lH-^yK-/l'-6-^/^ 
~» ni^UT?/] - l-t Ko^->xf^] -2-^po7i-/H -^^X^/U* 
^7^ h\ N— [5- [2- [2- (2, 3-i?^f/l/-lH-^yK-/V-6-^ 

yx;^y7; K, N- [3 - [2- [2 - (3 2-7i-^- 1 H-^f 

^K— /w-6->f/^*#S^) sWSy] - l-t Kn^r^f/H 7;c^v] 7 

*>-;*^*>T^b\ N-^^vW- [5- [2- [2- (3-^f/l'-2-7i-/l' 

-1H — { ^ K— ^- 6 — < xf/W7$/] - l-t K * ^ v^^vH - 

2-t Kb*J/] ^^if^/W^TS K, N- [5- [2- [2- (3->7vt'- 

2-y^=-;V- 1H-- fy K— /V- 6 — { /Vst^-is) xf/V7^ 7] - l- t K°=* 

ty^jV} -2-? v n7ix;l/] ^^y^>7; h\ N- [5- [2- [2 - 
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(3 -*?-A — 2-7i^- lH-^y K— /I"- 6 --f /l^^ vO xf;V7 $ / ] 

- 1 - t Ko^r^f/V] -2-7/Wtn7x=^] /^^/W*y7 5 K* N— [3 

- [2- [2- (2-yf/I/-3-7z^-lH- <^K— — (A^*^» 
^jVT^y] - 1 - t Kp ^v^^/kl 7x-/k] ^^yX/U*y7? K, N-p< 
771/- [5- [2- [2- ( 2 - ^ f ^- 3 - 7 i=/i/- 1 H ->f y K-/V- 6 — f 
/l^^riX) -1-t Kn^rv^rc^u] -2-t Fp^v-] ^Vif>-^~ 
;^yT; h\ N- [5- [2- [2- (2-^f/i'-3-7i-/i'-lH-'fyK 

6 -^f/M-^v-) ^ 7] K^i/if/l'] - 2-^do7^ 

-M ^ $ i/7./vfc i/T K, N- [3- [2- [2- (2, 3-^^^^^i/^ 
7^-6 — f/U^-^v-) xf/1,7 5/ ] Ko^ri/xf/i/] 7=c=/l/] * ? is 

^*y7^ K, N-;*^- [5- [2- [2- (2, S-^^f^y^^ 
-6 — i jvHt^'s) xf/i/7^ / ] -1-kKn^xf/v] -2-t Kf^] ^ 
~y-£l/?>;v-foi/T % K» N— [5- [2- [2- (2, 3-^^f/^y/77^- 
6-4 ^**c~» xf;W7 5/ ] -1-fcKn^v/xf/l/] -2-^po7i^] 
^^^^/W^^T^K, N- [3- [2- [2- (2, 3 - ^Vw<^/^7 ^ 
^-6-^^^^^) xf;V7^7] -1-t Kp^'7x^] 7i^] 
^*^T5 h\ N-^^vU- [5- [2- [2- (2, 3-^f/l^y/f*7x 
6 -^/vt^r-/) xf/i/7^y] -1-kKB^xf^] -2-fcK^-7) 
^Vif VX^/tJ^T 5: F\ N- [5- [2- [2- (2, 3 - i? / f-jV^l/V^*? 
6 -</Vt^i/) xf/1^7^/] -1-t Fo^v^fvV] - 

7. -fl£it (ID 
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R 5 *5cfcU ; R 6 ^|^B#^7K*^t^5^$r^< 0 XliNH, fllEjtlB^ 

fctt^u^S&^-r. YtiWtmm*. NR\ a^H^> ^T-H'***: 

^i~ 0 R 7 «tK«B% 1 6 (D7;>^St fcK^it 1 6 ©7^ 

8. (II) 



^L-Ct>£l^:7:* - Ag * 7t teffi&S Srtf U T WC «fc V V AS $r^i~ 0 fcrt: U 
R 5 *5±T>*R 6 ^[u^(c7K*®^-t^5*^^^< 0 XttNH, fifciftiiR^ MftiSfW^-* 

2- (2, 3-^f;i/-lH-/fyK- x-T-suj) A"* 5. >Wt 
^^A^*7VK 2- (2, 3 —ittV-As— 1 H-- < ^ K— A— 6 — fA^vO 
;>7 > N-^^A-N- [2- (2, — f V K-A- 
6 — r a;*- ^A] 7^y, 2- (3 —* s f-}\'— 2 — 7jc=A— 1 H — r^K 
— A- 6 — fA^^S') ^^A^A'^ y|Hv^s^f^, 2- (3-^A- 
2-7i^-lH-^fyK-^-6 — OV***s) x-f-JUTSls* N-'^v'A- 
N- [2- (3-^f^-2-7i=;v-lH--fyK-;V-6 — f A^^vO 
A] T 5 2 - (2 -;*^A- 3 -7x=^- lH-^y K— A'— 6 -^r A^vO 
ai^vUir/W** Vgl^V^Ai^TVK 2- (2 -t^A- 3 -7i=/V- 1 H — f 
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Y—jv— 6 —4}Vitr$r~/) zl^-jvt^^, 2- (2, 3-i?^f;^y/77y- 
6 — -f ju^^ri/) ^3 L /UjjjU/<*>'%fc'<>i?;U2zX7-;U, 2- (2, 3— S^^VW* 

— f/Wt^-» ai^WT^V, N-^^/U-N- [2- (2, 3- 
^f^y/77>-6--f/^-» ^fvl-] TS^, 2- (2, 3-5***71' 
^y^/f^i^- 6 -^/U;^ V) ^A^/w-^ i^^^/Wn^fvK 2 - (2, 

- [2- (2, 3-^^f^yft7iy-6- f/U^vO :*7vl/| 7^y^ 

1 0. »5fc3U ^K«iO^^»*fcf4-tott[Sr^S6^i: U 0E*8taft# i: EMU: 

11. BX^MlA. ASM, KIBJ&Lig. ^IbMM, 5ojSSfettjm»«©v> 
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